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CRYSTAL FORMS, &c. 



EXPLANATION OF PliATB. 



A. Regular octahedron in outline. 

B. 'Ihe same as A as it appears when a glass model of it is seen with a 

triangular facette in advance. 

C. llie same as A, when cleft by a jgjlznc parallel to two of its sides. 

(The octahedron is the typical form of arsenious acid.) 

D. £, F. Tetrahedra observed in some deposits from solutions of tartar emetic. 
G. Rectangular four>sided prisms of strychnina. 

H. Six*sided prisms of morphina. 

I. Right rectangular pnsms of oxalic acid and of sulphate jof zinc. 
X, 2, 3. Forms seen ip deposits from solution of strychnina in benzole. 

4. 9. Reaction of strychnina with bichromate of potassium or with perbhluride of 

platinum. 

5. Reaction of brucina with sulphocyanide of potassium and with perchloride 

of mercur>'. 

6. Rapid reaction of brucina with ferricyanide of potassium. 

7. Flattened prisms belonging to oxalic acid, and square' prisms belonging to 

strychnina. 

8. Hexagonal prisms belonging to morphina. 

9. l-ong rectangular plates formed by the instantaneous reaction of sulpho- 

cyanide ofpotassium with strychnina, and of tannic acid with morphina. 

xo. Reaction of strychnina and spirituous solution of iodirte in sulphuric acid. 

iz. Group of needles occurring in company with 5 and 6- in the reaction of 
brucina with ferricyanide of potassium. These are also seen in reac- 
tions of strychnina with iodo-iodide of potassium and. of morphina with 
hydrochloric acid. 

fs. Tufts common in deep drops. 

»3» »4»iS« Various disc forms ; 15 often seen in the reaction of strychnina with 

perchloride of iron. 
x6. Reaction of brucina with nitroprusside of sodium. 
27, ]8. Reaction of str)'chnina with terchloride of gold and with carbazotic acid. 



PREFACE. 



Many admirable works upon Forensic Medicine ai'e ali'ead/ 
in existence, but very few have included Hygiene. This last- 
named subject, however, is now justly considered of such 
importance that in the final examinations in medicine the 
custom is becoming universal of setting (in the Foi'ensic 
Medicine Paper) at least one question in which sanitary 
matters are involved. 

It has only been possible in the present work to embody the 
leading facts in connexion with Hygiene, since a lengthened 
description would have far exceeded the available limits. 

The fact that no work has existed, hitherto, of a mediiun 
size, and in which the attempt has been made to condense the 
contents of the well-known large manuals, such as those of 
Tidy and Woodman, of Guy, of Taylor, and of Casper into a 
compaiutively small, but not too meagre a space, has en- 
couraged me to embark upon the present undeiiaking and to 
add yet another contribution to medico-legal literature. 

The methods of extraction of the various poisons from the 
dead body have been specially dealt with, and I have en- 
deavoui*ed as much as possible to explain the n)ore complex 
chemical pi^ocesses when such explanation has ajq^red to me 
desirable* 



^^ii PREFACE. 

Ill the compilation of the following pages I have been careful 
to [ilace before the i-eader the statements and opinions of the 
most highly esteemed authorities upon Forensic Medicine, an«l 
I must express my sincere thanks to my numerous mediail 
friends for many valuable hints during tlie passage of the 
various sheets through the press. 

Ai^ experience of educational mattei's and of the student 
world extending over nearly a quai*ter of a century, has 
led me to hope that a work such as the present one r^ay 
pi*ove of some slight service, especially when bearing in mind 
the favourable reception that has been accorded to my last 
effort, "The Essentials of Pathology and Mor})id Anatomy." 

Mv thanks are due* to my publisher, for suppl3ring the 
many excellent illustrjitions which the book presents, and 
also to Messrs. Longmans, who have kindly allowed casts of 
the })otaiiical plates to be taken from Pereira's ** Manual of 
Materia Medica and Thei'apeutic.s/' 

Uistly, T cannot too strongly impress upon the i-eader that 
tills volume is not intended to exclude the use of the more 
elal>orat(' treatises, but is merely to be employed as an intro- 
fluctioii t<i an extremely comprehensive and difficult study, or 
t(» serve as a refresher to the memory of the student when upon 
the eve of liis examination. 



ARMAND SEMPLE. 



^ ToimfXGToy Squake, W.C:. 

F'i:h,'Ufuy 1800. 
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rORBWSZC MEDZCZITB, MBDZCAXi JimZSPRITDBWCB, or 
XiBOAXi MBDZCZBTB is the part of medical science in which the 
conliexion between medicine and law is treated. It also deals 
with cases which are connected with the administration of jnstice, 
and with qaestions that involve Ihe social duties and civil rights 
of individuals. 

TOXico&oOTis the name applied to the division of forensic 
medicine in which' the nature and detection of poisons are treated, 
as well. as the treatment of the poisoned. 

BTOIBBTB includes the laws affecting the individual and social 
relations and well-being of man — ^health and sanitation. 
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MSDZCAX. ZSVZDZSNCS. 

Tjik medical man ma^ bo summoned as a eommon witness — viz.. 
Simply to state facts ; or as a skilled witness or expert — to inter- 
pret tncm ; he is a skilled witness when he {rives an opinion on the 
facts observed and the views expressed by others, or when he gives 
his opinion on facts observed by himself; He should maintain a 
perfectly impartial frame of mind, and should not give any opinion 
upon the general merits of the case, but simply upon the facts 
proved on the trial ; ho should also be careful not to indnlge a 
sentiment of misplaced humanity. 

He should reply to questions concisely and clearly, and supply 
any dcliciency if tlie whole truth is not elicited ; never dogmatically 
assert as facts subjects which are only matters of opinion; and 
never obtrude opinions when facts only are required ; he should 
employ the plainest and simi)lest language, avoiding all technical 
terms, and metaphorical or superlative exprcHsions. 

He should refrain from quoting authorities to support his opinion. 
On every trial a witness may undergo three examinations. The 
first is the ^'exaznination-in-cliief" by counsel for the side ho 
appears, then the " cross-examination ** by the opposing counsel, 
and the *' re-examination " by his own side. Tbe first is to elicit 
his facts and opinions, the second to woahon his statements, the 
third enables him to explain any apjmrent discrepancies. He should 
be careful to avoid llic intn)duction of any new matter, since 
such a proceeding may render him liable to a further cro.ss- 
examination. A witness is not allowed to (^uote authoritiu.s, but 
he may be asked if he agrees with an authority who is esteemed in 
the profession, and if he answers in the aflirmative he becomes an 
exponent of such an opinion. 

Speak of a bruise rather than of a contusion, of a blood-clot than 
of an apoplectic eirusion ; give measurements from well-known 
standards, as an inch, foot, or yard, or a hand or finger's breadth, 
or comi)are the size of objects to a shilling or a si.xpcnce. and be 
most particular with ro.spcct to dates. 

A j>rofesRioual witncsj* is nut bound, either in a civil or eriuiinal 
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case, to give evidence unless paid, bat if he is once sworn he cannot 
refuse to speak as to matters of fact. If subpoenaed at the same 
time to a civil and criminal case, he must attend Rrst the criminal 
one ; and if the subpoenas are for similar courts, his firft attention 
must be to the 8U]>erior court. Should the courts be equal in 
authority, he should obey the summons received first. 

iroTSS. — These should always be made on the spot and at the 
time, or as soon as possible after the event to which they relate, 
and are admissible in a court of law to refresh the memory, not to 
supply its place. If they are not made at the time, they are inad- 
missible. If the notes are taken by dictation, they should be im- 
mediatelv examined and corrected. 

BEAmsAT. — Unless this forms part of the matter before the 
Court, it is not admissible as evidence. A medical witness cannot 
cite a case to support his opinion if it consisted partly of state- 
ments made by the patient, his attendants, or friends, although he 
may state in evidence any words he has heard directly referring to 
the case under investigation. 

DSATB-8BD COirrSSSZOirS OmDBCXiAllATIOia'S.— The 
law presumes that a dying person will speak the truth, but in order 
for tnese statements to be admitted as evidence the person making 
them must believe that he or she is actually on the point of death, 
and has absolutely lost all hope of recovery, and so is induced to 
speak the truth exactly in tl)e same manner as he would when giving 
evidence on oath. If there is the slightest reason to believe that the 
declarant entertained any hope whatever, death-bed declai'ations 
are inadmissible as evidence. When possible, the declarations 
should be taken by a magistrate, but, wnen thi^ olfioer cannot be 
obtained, the medical, man may write down the statements of the 
dying person, taking care that they are read to the dying person, 
and that they are duly signed, if possible, and witnessed. 

No leading questions or suggestions must, however, be put to 
the dying person beyond those which may be required to clear up 
ambiguity. It is very important thiit the exact state of the declarant*s 
mind be ascertained, since the person or persons implicated by the 
declarant's statements arc allowed to show that vindictive motives 
may have influenced the declarant, or that such person's charactar 
was not such as to be impressed by a religious sense of his* 
approaching dissolution. 

8SCRETS. — In a court of justice a medical roan may be com- 
pelled to divulge secrets which ho has obtained during his profes- 
sional attendance, and which under ordinary circumstances he would 
not be bound to reveal. This is the law, monstrous as it may seem. 

IXTIUS. — If a medical njan should be placed in the position of 
taking the instructions of a testator, he should write, down the 
wishes in the simplest and fewest words, affixing the exact date 
and place of the transaction, and at the foot of the documerit tJoL^;^ 
following words (taking care to leave Toomiat V«o «v\gaa^xix^^ \— 
Lfiiguodloj the above-named teaUtox,\xi VS^^^x^^^tl^ oJi \^>,\r«»w«^ 
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iEkt tihe.same tinoe, wlio have bere'nnto signed o!ir natneiB as witnesses 
thereto, in the presence of the said testator, and in presence of each 
other." 

The condition of the testator, both mental and bodily, should be 
.carefnllv- observed, and. all the snrronnding circnmstances well 
noted while fresh in the memory, as wills thus made are frequently 
disputed, and the medical man • may be submitted to a most 
searching examination in respect to them^ 

PS&SONAXi ZDBNTZTT. 

Hedical evidence may be required— (1) the living, (2) the dead. 

In tlie XilTlnir, questions may turn upon marks on the body, as 
nsBvi ' materni, tattoo-marks, and scars, and with respect to the 
organs of generation when the sex is in doubt. Tattoo-marks may 
disappear during life, and vermilion marks sooner tiian those re- 
sulting from^ Indian ink. The colouring matter has been found in 
the lymphatic glands after death. 

The scar^ of leech-bites, cupping instruments, ancTlancet wounds 
may disappear after a lapse of time, but the scars occasioned hf 
actual loss of substance, or by wounds healed by f^rannlation, never 
disappear. It is almost impossible to give a positive opinion upon 
the age of a scar. 

The scar (cicatrix) which is the result of a wound depends upon 
its situation. An* elliptical cicatrix is typical, of incised woundff-. 
the linear cicatrix is found chiefly between thozfingers and toes, .f 

For the purpose of disguise the hair may be dyed black by 
nitrate of silver or by lead salts. This proceeding may be detected 
by letting the hair grow, or by dipping some of it in diluted nitrioi 
acid and subsequently adding hydrochloric acid or iodide of potas- 
sium. The hydrochloric acid wul produce a white precipitate with 
the silver salt, and the iodide of potassium throws down a yellow 
precipitate with the lead salt. 

The hair may be bleached by peroxide of hydrogen or by 
chlorine, in which case detection may result by allowing the ha«r 
to grow, as also by the irregularity of the bleaching and the un- 
natural feel. 

As regards the determination of doubtful sex in the living, atten- 
tion should be directed to the size of the clitoris or penis, whether 
|)erforate or imperforate, the shape of the prepuce, the absence or 
presence of the testicles and of the nymphaB. Investigations should 
ne made as to discharges (menstrual or vicarious), the general 
bodily development, the tone of the voice, the growth of hair, and 
the demeanour of the individual towards either sex. 

Openings should be examined carefully with respect to their 
communications with the uterus or bladder. 

Zn tlie Sead. — The sex of the skeleton may be shown by the 
bones in the female being generally smaller and more slender than 
jn the male, the thorax of the female deeper, the costal cartilages 
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tlonger.^lireyinoniuiTmore concaTe, the^iliiT tnore'ezpanded, ttie 
i:occyi,moTeabIe,Mnrnedjbac1c. the^pubfls ohatlov, tbe Jinberoeitiea 




of the ischiarinoTe spread apart, the entire pelvis more bIibIIow and 
ite OQtIeta larger.ilt mos^ however, be pointed oat.that the only 
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really reliable sign is the roanded pnbic arch in- the femain as 
compared with the pointed arch in the male. Under the i^' oE 
pnbertvthn examination of the bonea throws no light nhaterer 
upon tne aei of the individual. 

Fig. 1 showB a complete Bkeleton with the namea of the variona 
parts of which it is composed ; Pig. 2 shows the female skeleton ; 
Fig. 3 male and female ribs, with the difference in their cnrveB; 
Fig. i the.male skeleton ; Fig. 5 shows the relative situation and 
proportions of certain parts or segments of the skeleton to eaolt 
other; Figs. 6 to 12 show the pelvis (ontlet and brim) with the 
Tarions parts of which it is composed. 

A oalcnlation of the a,ge may be made from the emption of the 
teethi from the condition of the ribs, of which the cartil^eM 




gradually ossify as age advances; from the anplo which the 
ramns of the lower jaw forms with its body (in infancy this is 
obtuse, in the adult a right angle, and in the aged again obtuse, 
from the loss of the teeth).; from the general staU of the epiphyses 
regarding their attachment to the shafts respectively. 

It the entire skeleton is laid out, and IJ bo 2 inches' alio wed for 
the soft parts, a fair estimate of the stature may be made. The 
respective measnremeqtB oE the male frud female pelvia'&ti tb% l^ts^ 
are the following : — 



POUENSrC MEUICINK. 



Theobllqne diameter of tbe pelria 
n traiiBrerse . 
„ antero-poBterior 01 




( 9 ) 



Aca In tHe ltTliH.-^ha.IIlBBnB^iSi 

jiilnlt.aro jcnf^imr"'' **■ ■ -^ — 




Ttrtcljrn:. I: CLiviclo, or collnbbwK.v <. Acromion prvco* or tho Knpulm 
./.KilB.vUhllicIrcanilagei. /AIie slcmuni. J^ Luir!nrvcnebfx>/. Oi 
iDoaminaluin of Ihe riehl lida.. A. Acctabiihun.M (. Oblunuag foTanwiL: 
,The fiEurv a intendEd tO' Ahdw tlie rulaLivtf litilation^nnd^ proparLiou of 
certain pom or K^montK of dl< Bkelelon to each othor^ 

feat,' the metbCKlB are^more precise^viz.', the ancceesiveaijiQ^Siaffe 
of tiie teeth, both of tliQ^|t|UL^ a^caac tonJJ&iii* 
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Tbe first set, or the milk teeth, make their appearance iu Uu 
order folloniag: — 

5-7 moQthB . 



15-18 



Central inciaors. 
Lateral inciaors. 
Firat molara. 
Cauine teeth. 
Second molara. 



These teeth do not appear at the ^me age in all infanta ; a fen 
live several yeara -without a visible tooth; aome have no teeth 
nntil the end of the aecond year, and others are born with the 
incisorB above the gnma. 

The following table taken from Gny givea the order and pro- 
bable time of appearance of the permanent Bet of teeth ; — 



As.. 


Inciaon. 


Cut. 
pii.. 


Biciuplda. 


..,„. 1 


Tein. 


Ccn- 
lr.1. 


Lslenil. 


An- 
ttttor. 


Foi. 
lerior. 


An- 


SMonJ 


Pi* 
terlDr. 


7 
8 

a 

10 

n 

12 -12i 
12i-U 
J8 -25 


j 




T 
i 
4 


■7 


i 

4 
4 
4 




4 


4 



The permanent teeth are not complete nntil the arrival of the 
" -wiadoma " (dentes aapieiitiie), and thia uauall7 ocuars from tha 
eighteenth ti the twenty-fifth year, and occasionally later, 

■Jkge IB tbe Dead. — Caleareoas deposits in the arteriea and the 
heartpointtothesnbjecthaving attained to mature if not advanced 
life. 




f/^uf t/OilItt "/Hit PihU. 



Hie best (tnidfl to the determination Of age-is afforded by UiB 
Htate of ossification of tie bones of the skeleton, of whioli the 
EoUowing is a Knmmarj : — ' 




naae^Brimo/t'ti 



h. TiMSvene. 



*■ In the «kiill.— The separate bones generally are all nnited 
within ft year after birth; occasionally thronghoat life the two 
halves of the frontal bone remain separate. 





■., / Tuboosily. 

ii^tached. surface of doHum iLii.- n. Ear- 

ill the Vertebral c»ltuiMi. — The arch and body of the vertehrse 
'vnite in the third year, as do also .the body and odontoid process 
iotthe axis. About pnberty ossification commences in the epi- 
physes of the spinoaa and transverse processes, but they are not 
united to the vertebne until the age of tiueut-ij-^i;«, ^-t %^«.xi\ti^n( 
The several vertebrra of the sftorvm cowtwiMft aw^ax^SA iv^^ii^j™^ 
^e of eishteen, at which period thej \«g» W ■<wti!* -ttwa-'oftsi* 
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o£ ago or later. Still later 



: bccoines anited to tko 



In the xiba. — The epipbysea and aha(t (!ontinue separate until 
the aRe of lirenly-fivn. 




ita continue separate untQ^ 
the lower segments. 

xuc iMKijr ttuu 111411 u u 1 1 u Eu uo uot Unite *iDtil citreiDi. ^ 

bat the upper segments unite from the Uvenly-ffth to the thirHaR 
year. 

In the iTpper Almbs.— Union takes place in tha variiML. 
ceotrea of the aoapulA from the ttnenty-seeond to the Iwenty-fijU 
year. 

Of the clavicle the sternal epiphysis appearii from the eighte* 
to the lu'cntivth year, and becomea joined to the shaft at the ag^l 
o! Iwenly-Jiie. ■" 

O! the hnmenu, the head and taberosity unite at the a 
ot five aud are joined to the shaft at tha age of tiaenly. '~ 
condyle onitea irith the shaft from the nixteerUh to the eighUi 
year. 
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Of tlie radius, llio superior epiphysia unifcea with the shaft at 
from the seventeenth to the eighteenth year, and the lower epipty- 
sis unites with the shaft at the age of twenty. 

With respect to the uloa the same holds good. 

Of the metacarpal uid pnalanveal bones, the epiphyses unite 
with their shafts at about the twentieth year. 

In the &ow0r &lmbs.— Of the pubes and isehtnm the rami 
unite about the seventh or difhth year ; the various parts of which th' 
acetabulum is formed unite fromth^ sixteenth Ui the aev&nf^nt 
year. Complete ossification of the os Innomtnatum does n<;lrtake 
place until the ttoenty-fiih year. 

Of the ftemur, the head and shaft unite about the eighteenth or 
nineteenth year, the lower epiphysis and shaft continuing separate 
until the twentieth year. 

Of the tibia, the lower, epiphyses and shaft unite in the 
eigiUeenth or nineteenth year. The upper epiphysis unites., with 
the shaft in the twenty-first or twenty-second year. 

Of the llb1lli^ the epiphyses and snaft unite somewhat later than 
those of the tibia. , 

Of the metatarsal bones, the epiphyses and shafte unite from 
the eighteenth te the twentieth year; those of the,plialanffes 
alj^nt a year later. 

.Taking into careful consideration what has been steted above.it 
wjn be observed that under the age of thirty years, the age may 
be calculated with some approach to accuracy, but above, this'age 
ihereis greater difficulty, and then the signs of senile-degeneration 
will demand more attention., 

.Tn old a^e the cartilages of the larynx and ribs are liable te 
b^E«ome ossified, the former being sometimes completely changed 
into bone. In consequence of the absorption of the osseous plates 
of the cancelli, the bones become lighter. The fiat bones become 
thinner, the osseous laminee approximating. This result is seen 
in the ilium, scapula, and skull, the sutures of which become 
either more indistinct or completely obliterated; from the same 
cause the au^le formed by the head of the femur with its shaft 
becomes diminished. The bones are more brittle, they are of a 
yellowish colour, and their aspect and touch are greasy, through 
more or less infiltration of free fat. The bodies of the vertebrae 
become bevelled off in front, the spine bends forwards, and shrivelling 
takes place in the intervertebral discsr 

The Jaw, however, is the structure in which age produces the 
greata t change ; in the foetus and in early infancy the body and 
ra«ii4«'form an exceedingly o6<w«e angle ; in middle life, almost a 
figJU angle; in old age, after the teeth have dropped out, and the 
alveolar border become absorbed,, reversion to the infantile type 
tekes place. The jaw in very old persons presente a highly 
characteristic appearance. 

The various bones above mentioned are shown in the drawing of 
(he humau-skeleton (Fig. 1, p. 5). . 



'+ 
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Idmttttr «r Made is often important, as also is tH« reooiniitibn 
of a. etntt being that -of a bnman being as diatingnisbed Irom a 
lower animal. 

Fig. 13 ehows a complete sVnll with its vBrioas parta. 

Tbe Bo-called fkotei magm of Camper (Figs, ll and 15) ia em- 
ployed io dietiDgnigh tbe oraninmi of a Earopean from tlutt of tbe 




Tif Bmti of Ikt Fan and CraniKm. a. FnmUl bone, t, Puiclal 
boH. f. Tcinponil bopc. if. Sphenoid banc. e. Malu'boiM. /.Superior 

i. Lower jaw.bone. k. LuhTypul bone. i. Par^ plana of the ethmoid. 



N^ro and the ape. lu Bome heads thia angle ia ft right aDgle, bnt 
tbe facial angle of Iha European, nsuallj does not exceed 80° ; that 
of Uie Negro is about 70°, ia various kinds of apca (Fig. 1(>) it 
varies from 65° to 30'', becoming still more acate in the lower 
animals/as in tbe cranium of the wild boar (Fig. 17^. Fig. IfJ 
■hows the profile of tbe European, the Negro, and the orsn- 

In the Negro tbe pro^nathoaa (projecting) jawa are clearly seen. 
The Eeqnimani' sknll ii pyramidal in shape. In tbe Mongolians 
the malar bones are very prominent. . In addition, to the characters, 
of tlie ^n, in the Negro tbe feet are exceedingly wide aad flat. 



and the backward projection of the os calma la remarkable. Figs. 
19 to 22 show the heads of rarioaa races. Great, cantdon ^ust. 





IE facial anelt of Cimpct. Facial angle of CsmHr. In the Nenv 

,_.. crania usually nol eicerd- about jo°. a, i, c,d. Ijnek ronning ihe 

iiicSii°. a, i, c, d. Lines foiming Ihi facialaigte. 

however, be.eroplojed in drawing eouelnsions in regard to race 
from the bones alone. In the London Hospital Mnsenm may bO 





' ""^ ^'*^ *■*■ Cra„iur, of ,hc Wild Eo„. 

seen sknlls of different races which, althont;n not those oE Enro- 
peans, might readily be taken for such, both for their size and 

Fio. 18. 
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Tho akin of the NuRro awl that of other races is peculiar from 
tho Jopth of colour aQil thicltness of the reto mucosurn (Btratum 
Malpifjbii). Hair is iilso much modified by race. 

PersoDBl XdenUty may be deduced from personal peculiarities 




BcarB, marka of fracture and disIocatioD, and loss of limba. Personal 

Eaonliarities may be congenital or acquired. Tricks 'of manner, 
andwriting, and tho like are often transmitted from father to 
Bon, althongh they occftBiooally skip a generation (atavism). Moles 




niBTi, and polydaotyliem (more than the ordioary number of fingera 
and thumbfl), and'peculiaritiea, as hyposfiadias, may be tranamittad 
thronffh many gene ration a. One eye m—i.e , the iris in — aometiraoa 
ot a different colour to the other. The author waa-at school with 



n boj wUo had oaa e^e bine and the otiier brown. The Iom of 
one or two fiogerg has led to tbe idantiGoation of a crimiiul : and 




tbe prefleneo or abseuce of teotb, eepeclally artificial ones, lias been 
of great yalna in determining personal identity. 

In the Tiohiorne trial great importance was attacbed to tho 
following facta r — 

1. In tbe real RoKer TicBborne the lobes or lobvleB of the obts 
were verj badlj developed, and continnoas with the face. In tbe 
Claimant the lobea of the ears were well marked. 

2. The real Roger had an iaene in ouo arm, which bad be nn kept 
o|j«n for a long period, and must almost certainly b»«« <>, Av «^ 
indelible acar or raaik. 
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3. The real Boger had also been bled frequentlj in both anus, 
in both aokleH, and in ana temple. 

4. There was considerable evidence to the fact of the real Ruger 
Jiaving been tattooed. 

5. It naa asserted bj the Claimai^t or "by one of his witiieBseH 
that ha had a brown mark in his aide, bnt it did not appear that 
a similar mark was poBsesaed bj the real Roger. 

The InAotllB Skeleton presents singular fonui and disproiior- 
tione (Fig. 23). _The bead presents great balk as compared to thu 




TbeNl 

trunk and units, with greut disprup'jrtiou butwi 
face. Tbu jawa ura small, the nci;k itbort, the thorax slender and 
without form j_ the sbmldcra arc narvovf, tlie spinal column only 
very sligbtly curvtcl ; the jiectoral cxtreiiiitifa long as compared with 
tJic lower Had viih tfce tw»o (trunk) geuerally. Tbc thigh-bone^' 
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are straight and short, and, with the feet and legs/recall the^htis 
of the chimpanzee and oran-ontan, the two animals which approach 
nearest to the structure of man. The skeleton of the feet is elon- 
gated and narrow, and the heel-hones project. The limbs are half 
bent, and are incapable of full extension. The thigh-bones are inde 
apart at each extremity, or their axis is yertic^, resemUiiig the 
thigh-bones of birds. The pelyis is also ^peculiar, v The OMa in^ 
nominata are narrow, and tneir position is almost upright, as in 
the chimpanzee i the yertebrs^ of the sacrum are narrow, and 
resemble those of the lumbar portion of the spinal column ; the 
fsdse pelyis is narrow, as in the quadruped, the antero-posterior 
diameter of the pelyis being the longest. If these forms remain 
permanent^ the pelyis of the European woman resembles, according 
to the degree, either that of the rTeero or, if more intense, tiiat of 
the chimpanzee or quadruped, and the natural graceful form neyer 
appears. 

STSaZZiZTT AND ZKPOTSNCS. 

In the IKA&X, the pbjslcal causes of impotence are: too 
tender or too great an age, malformation of the genitals, disease 
or defects in the testicles, constitutional disease or weakness, early 
and excessiye sexual indulgence, abuse of alcoholic stimulants; and 
masturbation. 

•Cental causes are ayersion, disgust, passion, timidity, and 
apprehension. 

In* the rsMJLXiX, sterility may result from narrowness of the 
yagin&, adhesion cf the yulya, absence of the yagina, or tumours of 
the yagina, and imperforate hymen. * The causes in the male aboye 
mentioned may entail sterility in the female, as also absence of 
the oyaries, of the yagina, or great weakness, constant amenor- 
rhoea, meuorrhagia, dysmenorrhcjea, and salpingitis (inflammation 
of the Fallopian tubes). 

The ejects of castration in males and the remoTal of tbe 
oyaries in feiaales yary yery considerably, according as the opera- 
tion is performed before or after puberty. After emasculation a boy 
ffrows fat, his muscles are soft, nis appearance and yoice feminine, 
his larynx neyer enlarging as in the adult male, the growth of the 
beard is either preyented or hindered, and his character iadestitute 
of manliness. The operation of oastratiou used to be performed in 
Home for preserving the soprano yoice of the boy, but it has been 
for many years abandoned. The last of the operatic male soprani 
was the singer YellutL In women from whom the oyaries have 
been removed, sexual appetite is lost, a beard grows, the yoice 
becomes harsh, the breasts waste, the whole appearance is manly, 
and in general the body is rendered thinner. In fact, the operation 
actually unsexes the individual. 
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In English law this crime is defined as " the carnal knowledge of 
a woman against her will." 

The woman must resist to the utmost of her power, although the 
offence is still rape if she at last succumb through duress or fear. 
The woman is allowed as a witness, but if her character Has been 
bad her statements may be called in question. The English law 
makes the carnal knowledge of a. child under thirteen years of age a 
felony and the attempt a misdemeanour ; over sixteen the consent 
of the female does away with the charge of rape. Proof of absolute 
emission of semen is not necessary to constitute the crime of rape ; 
the mere fact of penetration of the vulva, however slight such 
penetration may be, establishes the offence. 

The physical sigrns of rape in the adult may be rupture of the 
hymen, laceration of the fourchette, and blood on the parts ; in a 
child ».no hajmorrhage may be present, but signs of bruising may 
appear "on the external organs. The patient experiences difficulty 
in walking, and in passing faeces and urine. In children the signs 
last longer than in adults. Evidence of a struggle may be shown 
hy the presence of scratches and bruises upon the outraged indi- 
vidual. 

Pregnancy may follow rape, and it is possible that a woman 
accustomed to sexual intercourse may be violated during sleep. A 
woman may conceive without experiencing the slightest pleasure 
difring the sexual act. 

In young and delicate children, and those who are recovering 
from an attack of scarlatiua,'a discharge may occur from the vagina, 
with excoriation of *the external genitals, and this occurrence may 
be taken advantage of to establish a false charge. It must also 
be remembered that bruising of the soft parts followed by purulent 
(Hscharge may result from accident. The ^.uthor has observed 
one or two cases in which such results have followed from a 
child sitting down suddenly and forcibly upon a hard, pointed 
substance, such as the leg pi a chair which Had been turned over. 
There are no means of distinguishing positively between a leucor 
rhnoal and a gonorrhinal discharge. 

SSMZSTAXi ASTB OTHER STAZSTS. — The gd,rments may bo 
intentionally soiled with blood. There are no means of dis- 
ttnguishing menstrual discharge from blood the result of violence, 
and grease spots and red juice of fruits on linen have been con- 
founded with blood and seminal stains. Seminal stains are still", 
as if starched ; they arc of a greyish tint, and when moistened 
emit the well-known seminal odour. When held near the tire the 
spots change to a yellow-fawn colour. To determine the seminal 
nature of a stain, however, the microscope alone affords reliable 
evidence; although it must be remembered that the senjen of a 
healthy man varies considerably and is very rarely twice alike, 
/z/ ^owo cases the i>emcn may contain no spermatozoa, and thus, 
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if spermatozoa are absent, this is no evideDce that the origin of 
the stain was not aemiual. 

Kloroieoplc BxainlDatlati of a Seminal Stain. — Appearance 
of ttu Spermatozoa or Zoosperma. — UiilesH reraains of the 
Bemiual spermatozoa can be detected, it would be bigbl;^ injudi- 
cious to give evidence as to the Beminal nature oi any stain. The 
microscopic appearance of the spermatozoa is highly characteristic. 
These bMies (Fig. 24, a and 6, and Fig. 25) are extremely miaote, 




their whole length frequently not exceeding the ^os^^ °^ '^'^ inch. 
The human specimen possesses a flattened, almost oral head, with 
long and slender filamentous tail. The tail is generiilly five or six 
times the length of the head, which is about ^jsth of an inch 
in diameter — roughly speaking, about one-third the siite of a human 
red blood-corpuscle. When sJive, the animalcule exhibits a vibra- 



tile. 

Even when dead the Bpermatozoa a 



mdulattuf; movement, which is chiefly executed by the tail, 
easily recognised by .their 




shape, and they possess a marvellous power of resisting putrefac- 
tion, having been found in putrid semen. Their movements are 
arrested by weak acidn and stimnlated by alkalies. 

Seininal animalcules have been cotiiowaieSL Vv\Xi. ■ia\Ti-s*«. ^■^%" 
ments ol linen fibre and graaulea, aAd. wi. a.iwBwiii'siB ^** ^**^ 
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deteolad by M. Donn^ in the vagin&l nfucaii oF uncleanly peraoDB 
called the 

Trlobomooaa VOirlnw. — The differences between tho triclio- 
monaa vagins [Fig. 2<>) and the aemin&l animalcule arc the follow- 
ing—viz, : 

1, The tunda of the tricliQ monads arc qnitn thvee timeR the siza 
of the heads of the spermatozoa. 

'2. Inttiraally the ti'ichomoDaJH are granular, the heads of the 
spermatozoa being abBolutely atructurekss aud transparent. 

3. ijeveral ouia are noticeable in the boundary wall of the 
head of the trichomonad, Ahereaa in the spermatozoa none are 
present. 

Some fangi are aaid closely to resemble si>ermatoi;oa ; bnt in 
the fungi the apparent tail ia far clumsier, light ii refracted very 
differently, and, under favourable circumstances, they may be neen 
to gron on the glass slide. 

FKEOHAHOT. 

The signs of pregnancy are certain and uncertain, or foetal and 
maternal. 

Among the uncertain signs are the following ;—Cea3alion of 




menatniation (this may bappen mdependontly of pregnancy), eiek- 
neas ia the morning, naliTation, enlargement of the breasts and the 




abdomen, although these ave not aV'wa.^a 4a6 H.O -p^.'ffi'i^K.-^^^ 
quickening. - 
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detected b; M. Donu^ in the vanpnal nfucaa oF uncleanly persons 
called the 

Trloli»ni»naa V»Elnn. — The differences between tbi) tricho- 
monu Tagince (Fig. 2ti) and the aeotinal animalcnle arc the follow- 
ing— viz.: 

1. The beada of the trichomouBidB are quite three limeR the air,ii 
n{ the heada of the spermatozoa. 

2. Internully the ti'ichomonadH are arBUDlar, the heads at the 
spermatozoa Leing absolutely structureless aud transparent. 

3. Several oilla are noticeable in the boundary wall ot the 
head of the trichomonad, nhereau in the spermatozoa none are 
present. 

Some fungi are said closely to resemble Bi>ermatozoa ; but in 
the fungi the apparent tail is far clumsier, light ia refracted very 
differently, and, under favourable circumstances, they may l)e seeo 
to grow on the glass slide. 

The signs of pregnancy are cen«in and uncertain, or foetal aud 
maternal. 
Among the nncerteln signs are the following; — Cessation of 

Fig, !j. 




,^ j_, ,. __ II, Ihc iluitc 



meustrnaUon {Ahia m&y happen indepeodentlr of piegiiaiii^), bio 
nesa in the morning, salivatioDienlargementof thebrcasta.andfl 
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abdomen, althoagli iheee are not always due to 'jk^.^'^'ds;!^^ 
qaickening. - 
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The earteln eigne are those whicli show the preaetice ot the fcetus 
in utero — viz., the uterine . souffle, ballottemeut, and the palaation 
of the fait&l heart, which is about 120 beats per miaute; the 
uterine souffle ia ajnchronons with the palae of the motber. The 
discharge of lui early ovum, of hydatids, or moles maj afford 
evidence of pregnancy. 

.Pregnancy maybe feigned in order to extort money, or concealed 
to avoid disgrace, and may also be pleaded by a cruninal to stay 
capital punishment, in which case it is necessary to shov that she 
is quirk mith cliUd. 




FigB. 28 to 33 show, in tlEdition to BuceeBsive chanDes in the os 
and cervix in saccessive periods of^ pregnancy, the oifFereaces in 
the casa of jirimiparra and multiparce at' corresponding periods. 

In Um AlvldK the signs of recent delivery are the foHowing : — 

" The face is pale, the eyes surrounded by dark circles ; there are 
quiclieniiie of the poise, and a, soft warm akin, which is covered 
with pecaliar sweat. Fulnesa, tenseneaa, and knotty feeling in the 
bre&ats. Distension of the abdomen, with relaxation of its integu- 
mente, and hght.irrognlar streaks in the lower partof theabdomea. 
Indications of diatenaion and injury are apparent in the labia and 

During the firat three or four daya there la a diachaiwe from the 
ntems of a more or lesa bloody nature, which in the foItowiTig feiv 
daVa becomes of a dirty green colour, and a few daya later of a 
y^owish milky and mucoas character, continuing for four or five 
weeks. For the first two or three days the nteraa may be felt as a 
hard, round ball, recovering ita norma! aize in from four to eight 
weeks after delivery. After the tenth day it ia impossible to fii th« 
date of delivery, since at this time most of the signs are abaent. 

In the Sead the signs of delivery are the following :— The 
external parte present the same appearance as indicated above. 
The uterus vanes in appearance according to the time that has 
elapsed since delivery. When death has been immediate upon 
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deliverj, tlie ntnus ia widn open, aboat 9 or 10 inabea in lengtli, 
and coutELiDB clots of blood within it. fragmentB of decidniJ mem- 
brane lining tbe- interior. 

The signs of previona deliveries are sometiniea linete ftlbicant^-H 
(silvery streake), bat Uuse are not reliable, eioce thej may oecn^ 




from distension the result of other causes. Similar ui_4rks may 
be seen on the breasts. There is a circnlar.Jaj^f^ed condition of thp 
osiiten; in the virgin state the os nteri (Fig. 81) is smooth and 
even, withoiit any abrasioas, puckerings, or nodiilations. 

There may be indications ofrnriture of the perineam or fourobette, 
absence of vaginal mgte, and a. dark areola round the nipples. 

The OOBVOSA KVTCA.— Althongh the distinctiou between 



ric j«. 




the true and false corpus luteum is not so marked as to justify ao 
absolnte opinion as being previous to pregaaat'^ <« dOaet^^i.^*^ 
there are certain dieting uiahing c\i&iai^tB. 
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The name corpus loteam (.i;e!low body) ia given to a peooliaz 
oicatrix foTmed m tlie GraaQa'n follicle after a ripened ov am has 
escaped from it, CEipecially when that ovum has been impregnated. 

The corpus luteum oE pregnancy is termed tba true, and that of the 
adolt virgin ovary the /ufae. When conception does not take plaoe 
the corpus lutenm seldom becomes larger than a jiea, and usually 
at the end of eii or eight Greeks becomes reduced to aa ioaignlticant 
cicatrii. Should, however, impregnation reaiilt, the corpus luteum 




does not retrograde, but continues to increaie, and attains the 
maiimom development between the third and sixth month of 
gestation. It ia persistent nntil delivery, after which event it com- 
mences to dwindle, but the characteristic structure may be seen for 
EOme lAonths nfter parturitioo- 

Fi({B. 30, ^6, 37, represent tlie corpus luteum of menstruation, 
which declines in a period of two moDths. FigR. 38, 39, 40, ihow 
tJie corpns luteum of pregnancy, which lasts from nine to ten 
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montliB, prcBeutiog dunng a gooil portion of tba time a larger sue 
and more liolid oTsanisation than that of menatraation. 

A medical man must be very careful, whcu consulted in any case 
of pregnancy or rape, to obtain the consent of tlio woman before 
be proceeds to ciamine her, aa, dlthoagh her refn^ will go against 
her, he lays himself open to heavy damages iE he jiersists in exa- 
mining her against her will. 

CBIHIHAZi ABOKTXOH. 

This offetioe consists in giving to any noman, or causing to be 
taken bj her, with tbe intent to procure her miscarriage, any 




fioison or noxious thing, or using for the same object any instru- 
inents or other means whatsoever; also in the use of the same 
means with the same iutcnt by any woman being with child. Any 
]«Tson or jicrsona so acting are guilty of felony, a.id the procuring 
of drugs or inftrumcnts for such a. parpose is a misdemeauoar. 

Tbe crime consists in the attempt to, or intcjit to, procure the 
miscarriage ot the woman. Whether she be ijuicl; siWci tVM. wtxtf*^ 
if immaterial. 
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Medically, the term abortion is applied when tie fcotna is 
expelled before the sinth month; after that ^riod it ia called 
premature blrtb, IjCgall;, however, ao; expalsion t>t the contcDt^ 
of the utemit before the fall time is called a mlBcaniaE« or abor- 
tion. It is not eany to say, npon an eiiamina.tion of the Bubstdncc 
expelled from the uterus, whether Abortion has taken place or not 
Fig. 41 ehowB the contents at the uterns in an early month of gesta- 
tion. The history mnat be elicited, and careful examination made 
of the 9tata of the breasts, the hymen, and the os uteri. Abortion 
may be induced either by the introduction ot instruments or 
attempted by the administi'atioD of certain drugs, as ei^t, iron, 




Srcfif «/ Ftimili r/ltii t\ntem} 



Bd cnliR The v»i n la d cgxii loneiliidinally 
uccldoru. 4 llieureihia s Pouch of Ihc 
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nhincltr. ^.ilicfinla^iled'utreuilycifilK nehl Ftllopun lubc. 8, The 
nghtovuy. 9. ThefuiHllliof ihsulenij o. Oneoflhi: mund ligimiiits. 
IT. Mucoui Eurlaci: at tlie vngmn, the ligute ir; phiiid dait iq the as Imx. 

savin, and pennyroyal ; but it must be emphatically stated that no 
medicine ia certain to procure abortion unless the womsn ia strongly 
predisposed to abort. Any drug given in a dose short of risking 
the life of the mother would surely fail, and when the drag does 
accomplish the object it places her life in the greatest peril, and 
often BacriRceal it. Even when the prodnction of abortion ia 
justifioble in certain cases, as when the pelvis is too small to allow 
of a child being born at full term, the medical man shotild never 
act withont consnltlc); another practitioner. 
When death is suspected from the employment of abortives, an 
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eiUnioation of tbe alimentary canal mast be mode ; aa to the 
presence of iliHease in the internal organs, or to the signs of the 
action of irritanta. If inatrameuta have been nsed in attempt- 
ing to indoce abortion, poBt-mortem iuventigation will moat be- 
qunntly reveal tliat the neck of tbe nterns presents nnmeTons 
minnte, more or leas irregular wounds, either limited to the uterine 
walls or penetrating into the orgs.n, their coarse being marked by 
infiltration or by tbe alight extravaaation of blood which baa 
c:>agulsted. The eiact condition of this eitraraaation may be of 




jjervii^ aa indicating the period at which the wound was received. 
W.mnda may citend to the fundna ot the uterua, and then in 
making an antopay some blunt inatrument will glide into the rent 
by ita own weight when passed through the retroverted uterus 
through the oa, tbe seat of the laceration snggesting that the preg- 
nancy was but LtUe advanced at the time of the attempt Puncture 
of the uterus often resQlta from the uterine sound being emDla^wi 
iD.iudiciously. although no serious ajm^lom ma.^ xfts,>iV\m-wiS9!iMi>-*;i- 
Wouudcic tlie fundus and in t\\e vag^naX-saiVa yiaAw'OoftNrfw**- 
daetioa of an inetrament bj iiiexpeiieuiiija.^i»a,4». 
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,ThVPigiire< «, 42, 43, +t. 45, 4& 47, may W fonnd nsefal in 
1 with this Bulijcct, since uiey ahovi the lelationa of tiie 




Seclian >luitting vagiiu 

part* in the pelvis, imd the stmotiiTe ancl situation of the vafions 




tube. I. Oriry (left)." J. 
/, AwlwB of the puiwneu 
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IHFAHTICXDB. 

The murder of a new-liorn chilcl, or Infanticide, is triud by the 
same rules aa any case of feloniouK homicide. The term " live liirtt' 
meanH that the child must have been alive after its entire body 
was broaeht into the world, and muBt have had an independent 
circulation, althongh the umbilical cord need not have been uerered. 

In the larger works npon this subject will be foand minute 
deecripticins of the dnvelopmentof the embryo and fcotns.bnt it will 
enffice (or our present purpose to give the distincUonH between a 
child at siK or seven months and that at the fall term. 
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vaacular tHAi. 



. Ihroush the lunbiliciil cord, 'xindi 

t, i. Aituchtd lai&ce or ihc deadui oi 



Between the siith und seventh month the length of the child ia 
from 10 to lA inches ; the tDeir/lil, from 1 to 4 lbs. The skin is of a 
dnsky red colour, and covered with down and sebaceous matter; the 
membrana3 pnpijlarea arc disappearing ; the nails do not reach to 
the ends of the tingers ; mecouium may be found at the npper part 
of the targe intestine ; testes near the kidneys, I'oinlt of oanjiea' 
iioii, in four divisions ot the sternum and in the astragalus. At 
the sixth month the centre of the body is at the lower end of the 
sternum; ut the seventh month it is a little below the Hternum. 

Atei^lit mouths the length of the child is U to 18 inches; 
wei'jht, ii lbs. 4 oza. to 5 Iba. 7 aza. The skin is kis"j o.aA M«t-v«i; 
by fine shoit buirs with dislmc^ se^jacwtt* ftTi-iii.v.v*'i'^'^ '^"■'""^^ 
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reach tu the end o( tLe fingera and the membratiie pupillares have 
entirely disappeared ; testes have descended into the ingainal rinc ; 
a. jtoiiil «/ nssiJU-nli'iii in last vertebra, of the sacrani. The middle 
of the body is nearer to the ntnljilicus than to the aternnm. 

At nine munthB, or fiill term, the Unglh of the child is 16 to 
20 inches ; the wclglU, 4 lb. 5 oza. to 7 lb, ; down absent, iicept 
about shoulders; body covered by sebaceous matter; hall about 
an* inch long on the head; testes have passed the ingainal ring ; 
nails reauh to ends of Hngera; meconium at termination of laree 
intestine; pomU I'f fiasljicatwii in the centre of the cartilage at the 
lower end of the femur; four portions of the occipital bone distinct, 
and the meatus auditorius extemas cartilaginons. 

Women accnaed of infanticide are tried by the same rules of 

KlO. 47. 







neriM, cartying » (real pMt irf Ihe Mood of Ihe tetiHio ihc plicei 
assing to ihe surfaHotthepluoiili.in'ii^Kh IhcvninirraBa inu 
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evidence aa in other tvialsfor murder, but, if acquitted, they may 
be tried in England for concealment of tha birth, and, if proved 
Ruilty, are liable to imprisonment for a term not eiceeding two 
years. In Scotland, however, a woman may be put upon her trial 
for concealing her pregnancy, whether she bo married or unmarried, 
iE she has concealed her pregnancy during the whole time, and has 
called in no assistance at the birth. 

The law in those cases also provides that it ahall not ha ueoeasary 
to prove whether the child died before, at, or after ita birth. 

For ascertaining the age of a foetus hy its length, the following 
rule haa been given ;— The length, at difterent ages, during the firat 
sii months of intra-uteriue life is indicated in centiutetres hy the 
sg-aare of the nomerical figure of the corresponding month. The 
fceias at the endot Ihe Hist mooth motwures 1 oeuUaisUe =■ 'j ift'ih-. 
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tlie second moutli, 4 centimitliea = 1} iiicli ; the tKird month, 
9 centimetres = 3 inches ; anj so on. At the seventh month it 
measures oulj 40 ceiitimetrea = about 13 jnches. 

Vrocreas of OBBllloatloii In the ToBtiu. — The first oasific point 
appearn, at about the aixlh toeeJt, in the claTicle,,aud tliis is rapidly 
Eiiceeeded bj' another in the inferior maiilla,* then succesBivcly in 
the vertebne, humerus, romar, riba, and oocipital bone. 

At the commencement of the third month oasification begins in 
the scapula, frontal bones, radius, ulna, tibia, Bbnla, and the 
superior niaiilla. At the end of this month it may be observed in 
the metacariial, metatarsal, and phalangeal bones, together ivitb 
the majority ol the cranial bones. 




OcapiUl bDiic i/. AmcrioT 



During the f<mrth numtk oesifieation commences in*the iliae 
bones, and in those ot the internal ear, with the upper part of tha 

In the fifth tnotith the ethraoid, onbis, ischium, aud ealoftnean 
bones b^n to ossitj- 

In the firth and scre)p(/( nionllta the astragalus bei;inB to oasify. 

In the eii/hlh iiionth the last bone of the sacrum, and sometimes 
the hyoid bone, begins to ossify, but the oa hyoides is frequently 
not OBsifiod even at full term. 

At the *,^n/;^ month the oocipital bono still continues in font 
portions. Ossification has talien place iu the nxteiit*.'. mi.'!k**s^ 
canal; tlie lust piece of the coco-jx, -liie &«■¥*■*! *''^ -ms-N^^*,^*-* 
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five small tAreal bones, the epiphyees of the long bonea, and the 
epaamoid bones are still id the curtilaginoua state. 

The festal head aud vaall of cranium are thowa in Fig. 18. 

Adult clronlatton. — In the adult, and in the child who has 
breathed for some time separate from the mother, the hiyart con- 
eists of four chambers, all apart from one another — i.e., of two 
hearts; aright orpultnonaryheart, which consists of two chambers, 
the npper chamber, or right auricle, into which the snperior and in- 
ferior vena cava enter, respectively returning the blood from the head 
and upper eitremittes, and from the trunk and lower extremities. 
This upper chamber opena, bv means of the tricuspid valve, into 
the rignt ventricle or lower chamber, from which, by means of the 
pulmonary artery, the blood is pumped all over the lungu. 1'hree 
semilunar or sigmoid valves guard the opening of the pulmonary 




a. Ri|[hi auricle, i. RiEhl venlncle. 
■. f. Pulmoiuiry artcry.(lefi branch). 

"he fed c"mmSr<:^wid''lirte^. *f' Tli°« 



arterv. Tbeblood returning from the lungs flows into the left 
aaride or upper clramber of the left or systemic heart, through 
the pulmonary, veins, and thence flows through the mitral or 
bicuspid orifice into the left ventricle or lower chamber of the left 
heart, which by means of the aorta pumps it allover the body with 
the exception of the lungs. A triple valve, termed aortic, sigmoid, 
or semilonar valve, guards the orifice of the aorta. There is no 
admixture ot venous or de-ox v gen a ted, and arterial or oiygenated, 
blood. In the fratal circulation this admiiture does, however, lake 
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Thfl Fignros 49 to 53 may sefva to illustrate adult pironlatiou. 
Fig. 4P sfiowa tliB anterior surfaoe of the heart with itfl rtrMtnre. 
fig, W pri'SontB a vertical Bection oF the iseart n Fig. 51 are 
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of the blood goea to that organ and part passes along through tlio 
dnctQs TeaoBUS to the veDi cava ascendena, whence it entern 
the right auricle; it then pasBeB through the foramen ovale to 
the left auricle, and thus enterB the left ventricle, while the right 
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vcutricle lo Gtled with the blood ivhicli is received by tlic right 
aaricle from the vena cava descendenH, By the contraction of 




the two Tcatricles, the aorta is directly filled by the left ventricle 
and indirectlj ako by the right, through the intermediary pul 




monary artery and the dactus arteiioau*. '^\rt<i"o.^ 'Ook. ws^'^'^* 
Wo;dpMsesdownwaidBto Vox, \.ivtnk fc\ii \c>-««« fci^T«os*fts»^*»s 
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upwunlH to t)io licaci and upiHir oxtremitici. Aa aoou !ib it reochcH 
the internal ilia,c3, the blood G)>cedily departii from the abdomen 
throufjh the nmbilical srteriea (now conveying venonn blood), and 
in this manner arrives at the placents, from which it atarted. 
Tj and 56 represent the conrae of the fixtal ciroolatiou, ii 




former of which, at i?,is seen the umbilical vein, bringing oxygenated 
blood from the placeuta to the foutus, part going together with that 
collected from the intestines into the iiver, as showo at g, and 
eventnally entering the vena cava at h. the larger part goiog direct 
throDgh the ductus arteriosus, a, to the vena cava, and so on by iha 
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right auricle to tho heart, then by the foramen ovale to the left 
auricle, and on to the left ventricle, thence passing to the head and 
upper extremities. 

Great changes take place after birth in the course of the circula- 
tion. Simultaneously with the first inspiration the air cells of 
the lungs are opened up, and a much larger amount of blood passus 
into them. The ductus arteriosus is no longer necessary, and is 

Fiu. 58. 





A. Heucl wen on tlu l^eniral Surface ^ 
unti laiil oficM' Heart of the Human 
Kmbryo (fifth week), o. Biilbus arteri- 
osus. ?. Arterial cniiai ' on e.ich side, 
uniting behind to form tho aorta. 3. Auri- 
cular portiott of the heart. 4. Opening 
leadiiig fron- the single auricular cavity (3) 
to the single ventricular cavity (6). 5. Sep- 
tum of the vei.tricles commencing, i . Vena 
c.%va Iitfeiior. 

Frc. 



If. Back View 0/ tht same H.ui.'l. 
I. larynx and trachea. 3. Lungs, j. Ven- 
tricular, and 4. Auricular part of the heart. 
5. Diaphragm. 6. Single ventricula** cavit> . 
7. Descending aorta, formed by the union 
of the right and left aortic arch. 8. 9, 
10. Trunk and branches of the pncvm'- 
gastric nerves. 
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<b. Two tubes resuUiitv: fn-m the di\islon of the arleiial b'llb. ■\. .Vrch 
of^ the left side remaining as an arch of the aorta. 4, 5. (ireat vessels 
arising from it. i, 2. Pair of arches sending branches into the lunge, and 
forming the right and left divisions of the pulmonary artery 6. Correspond 
ing pa<-i of left arch, forming the ductur arterinsu'- 

stretched by the distension of the pulmonary artery. It ultimately 
becomes obliterated. At the same time the right auricle propels the 
whole of its blood into the right ventricle. TVv^ V^^\» ^j^wSs^'^^^- 
comes filled with blood from tlao iowt ^piATaow^T-^ Ncvw^^^^-^'^'ow^^'^'^f 
JDg gorged, the foramen ovale \a do^e^ \)^ \,\i^ Woo^ vo. >5y^ «J&k^^» ^ 
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flow backwards into the right anriole. In a eliort tima a perfect 
septnni ig formed between the two auricles. The circulation 
throngh the umbilical arteriei becomicg arrested, these shrivel np 
from their origin at the internal iliac arterj, and the sam^ pcoura 
with the umbilical vein and ductus arteriosus 

The heart in the erobi70 appears firstasaneiougated tubeor sac 
having one arterial trunk proceeding from it in front, and two veins 
connected with it behind. This tube soon becomes carved upon 
itself. The organ becomes gradually like that of the fish, being 
divided into three compartments — auricular, ventricular, and 
arterial bulb. The next change is the subdivision of the tires 
cavities into sii, with the formation of two auricles, two ventricles, 
Eind two arteries, the pulmonary and aortic — i.e., the septa of the 
auricles and of the ventricles are formed and the bulb divides into 
two. <See Figs. 57, 68, and 59.) 

EVZSEHOES OF I.IVE SIKTB, 

The signs of live birth are the following : — 

Vraviona to Res»lr*Uoni divided into negative and positive. 




tfn*. 4. Larynji and Hup«nor e 



KafftUTe, when eviaence is found of the child having nndergonst 
maceration in the womb. 
Tbeaigns oi merlov a(ac«rfttloii are : natt«Duige.iidLfla(Nidil,f 



! OK 1,1VE UlltTH. 



oi the bod}, proniitieace ut' the ilia, soft and yioldiDg condilion al 
the head, more or Icab Jelachmcnt of the cuticle, tbe slcin of a 
Lrownish-ccd coluur, and corered with soapj fluid, the cavitiee 
lilled with a larirrj amount of bloody serum, the umbilical cord 
llarcid and iitrai};lit. 

'i'he BifjnB are positive when injuriea are observed on the body 
of MQch a nature as could not by any possibilitj have been caused 
during birth, and accompanied by such hmmorrhage as could only 
have taken place while the blood was, circulating. 

Subaoquent to MeaptrKtion, the evidences are generally obtained 
friini tlie niatc of tli.' luops, although indications may be given by 



^ 




some other organs. Before respiration the lunga are situated at 
the back oLthe thorai, and do not occupy the whole of that cavity •, 
after respiratiou, however, they fill the entire thorai. The portions 
in which air is contained present a light red colour, which becomes 
scarlet, and they crepitate beneath the finger. A mottled appearance 

is presented hy the lungs, this being due to arteries and v ' 

rounding islands of aerated tissue. The diaphragm, g, 

proviouB to respiration, ia more arched, and aecenda hiel\« v 

thorai than after this act has ta.lteu -pXaae, \."q. q. *S^- 'CosS->^-»» . 

brentbod it liaa been recorded that vuic-M\i M^i!,\.Bi*V»«e.^««^^«*^'*- J 
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reaih to tho end of tlie fingera and the membrane pu|>illareB bave 
entirely diaappeared ; testes have descended into the inguinal ring - 
a 2«H.i( «/ oesiji.nlio,i m Ust vertebra of the aacram. The middle 
of the body la nearer to the nmljilioua than to the sternum. 

Ah QiQe months, or full term, the Uiig{h of tbe child ia 16 to 
20 inches ; the jiichl.t. 4, lb. 5 ozs. to ? lb. ; down absent incept 
about ahouldera; body covered by sebaceous matter; hair about 
an inch long on the head ; testes have passed the inguinal ring ; 
UBils reach to ends of fingers; meconium at termination of large 
mtestiiie; putHls i<f imijteatioti. in the centre of the cartilage at the 
lower end of the femur; four portions of the occipital bone distinct, 
and the mcatns auditorius eiternua cartilaainoua. 

Women accnaed of infanticide ore tried by tho same rules of 




[1, orryinc m frut jHrt of the blood of the fcctu4 to the placcniti, 

, .g lo ihctfurJiic* of lh« pUcentfj in which ittov nuaifir ud anvtaiT- 

f. Pan of the umbilicel cord encloKd in its membrUDUt thcatli; in order 
to cKpoiie the Ktteries utd umbilical vein it hat been stripped froni the rest 

evidence as in other trialsfor marder, but, if accinitted, they may 
be tried in England for concealment of the birth, and, if proved 
Koiltj, are liable to imprisonment for a term not exceeding two 
years. In Scotland, however, a woman may be put upon her trial 
for concealing her pregnancy, whether she be married or unmarried, 
if she has concealed her pregnancy during the whole time, and has 
called in no assistance at the birth. 

The law in thoae cases also provides that it sball not be ueceasary 
to prove whether the child died before, at, or after its birth. 

For ascertaining the age of a ftstus by its length, the following 
rnle has been given : — The length, at different ages, during the lirst 
six months of intra- uterine hfe ia indicated in ceutiuietrea by the 
sgnare of tbe numerical Ggure of the corresponding month. The 
faelua at the eadof Ihe Hmt Oiotiih maai\i[^il wo^A-amUn = ^ ini;h; 



OSSIFICATION OF THE FCETCS. Q3 

tbe lecond roontli, 4 centimetres = 1^ inch; the third month, 
9 centimetres = 3 inches ; and so on. At the seventh month it 
roeasares onlj 40 centimetres = abont 13 inches. 

VrorreaB of OBBlftoatlon lo tlut Faatiu. — The first ossific point 
appears, at about the sixth meek, in the clavicle, .and this is rapidly 
succeeded b; another in the inferior maxilla,' then snccessively in 
the vertebne, humerus, femur, ribs, and occipital bone. 

At the commencement of the third mcnth ossification begins in 
the Rcapula, frontal bones, radius, nlna, tibia, fibula, and the 
superior maxilla. At the end of this month it may be observed in 
the metacarpal, metatarsal, and phalangeal bones, together with 
the majoritj of the cranial bones. 




During the fcntrth monlh oseifieation commences in- the iliao 
bones, and in those of the internal ear, with the upper part o! the 
nacrnm. ,-..,. , ■, 

In the fifth wontk the ethmoid, onbis, ischium, aud calcanean 
boneR begin to ossify. 

In the sUth and acvenlh moiillia the astragalus beRinB to ossify. 

In the eiijlilJi month the last bone of the sacrnm, and sometimes 
the hyoid bone, begins t« ossify, but the os hyoides is frequently 
not ossified even at full term. 

At the r.inth month the occipital bone still continues in foiw 
portions. Ossification has taten place in the external awdito«^ 
canal; tte last piece of the cocojx, \,\ve ta-TvaB,*!-* Ti*idia.»'»*L 
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the size of peaa, or in strings of small Tcsiclen, reijomUin;; n Tmi 
mercurial injection banea.tli tisane-paper. Gentle pressure with 
the tinger will break down the vesicles, but no amount of preasuro 
will drive the uir out of the air-cells or alter their appearance in 

In Fig. 65 are seen the air-cells (known bj their i^culiar shape 
and grouping), the dark, isolated melanotic spots, the fainter spots 
of eSiued blood, and the large circolar spots and string of small, 
light, round dots, denoting the air- bubbles. 

Additional evidence of live birth may be derived from the follow- 
ing facts :^The Stemncb may contain milk (Fig. (56) or food. 
Jhe Karge Inteittlnes in children bora alive are usually empty; 
in still-born children they ard. filled with 



cHuteB blood, indiiic.bubblH. 





The Blaidder ia, as a rule, emptied soon after birth, at which time 
also the Bkln ia in a state of desqnamation. 

In, the orf ana of ClrouIntloD certain changes take place after 
birth, and their extent will throw some light upon how long the 
child may have lived. 

Within a few seconds after birth the dnotiu arterloaaa com- 
mences its contraction, and it attains somewhat the size of a crow- 
quill at the end of a week, becoming obliterated about the tenth day. 

Obliteration of the foramea ovnte takes place at very variable 
periods, and may remain patent even in adult lite. 

The calibre of the ambltlotU arterlac is conspicuously decreased 
at the end ot twenty -four hours, and after three days these vessels 
become obliterated nearly up to the iliacs. Abont the fifth daylhe 
ductus arterioEUi and the umbilical vein are usually completely 
aoatrScted. 
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The Umbtlloal Cord. — In a new-born child this cord is round, 
firm, fresh, and of a blnish colour, blood being contained in its 
vessels. Knpture of the cord may ensue in a precipitate labour in 
consequence of the child falling from the mother, and still the 
appearance of being cut may be presented by the ruptured portions. 
It 18 very rare indeed for a child to bleed to death when the cord 
is cut, ruptured, or left untied. 

The^ following changes take place in the umbilical cord: — 
!1. Maminillcation or shrinkiifg, from the ligature towards the 
umbilicus (navel). This is an early change, which is seldom pro- 
tracted b&yond thirty hours, the cord itself becoming flabby, ar.d 
presenting an inflammatory ring around its insertion. 

2. Besiooation. — The cord becoming reddish-brown, the*i s )ri- 
veiled and flattened, then of the colour of parchment, faPing of 
about the fifth day. 

3. Cicatrisation. — This results from the tenth to the tweLHh 
day. 

Positive evidence of live birth maybe deduced from the preseac; 
of the bright-red rim surrounding the insertion of the cord, accom- 
panied by inflammatory thickening and slight purulent secre- 
tion. The probable length of time that the child has lived after 
birth may be inferred from the stage which the separation of the 
cord has reached through the process of ulceration. 

CAUSXSS OF X>XSATK OF THIS FCBTVS. 

1. The foetus may die by reason of its immaturity j or 

2. From complications durin|^, or immediately following, birth, 
such as the pressure of tumours m the maternal passages ; diseases 
of the maternal bones ; from pressure on the cord during labour 
consequent on malposition of tne child ; from strangulation through 
the funis being round the neck, or by falls upon the orround or floor 
in sudden labours. 

When the death of the foetus has been criminally induced it may 
have resulted from punctu^-ed wounds of the orbits, the f ontanelles, 
the spinal marrow, or the heart, from the head bein^ separated 
from the body, the neck being dislocated from strangulation, from 
fracture of the face and head bones, from drowning in a privy, or 
from strangulation. Infanticide may also result from omission, as 
neglecting to tie the cord, or to furnish clothes, food, and warmth 
for the child. 

Z.&GZTZMACV. 

Every child who is born in wedlock is presumed to have the 
mother's husband for its father, but the paternity may be disputed 
upon certain grounds, as the death or absence of the reputed father, 
want of access, premature delivery in a recently married woman, 
disease in the husband preventing sexual int»tao\vx^^,^x*\\sv^<^^-'Kv^sy^ 
In a case where a woman mainea «u^«axl VnixDLfc^vai^i ^V«t. Nio^^ 
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death of the husband, when either linsbaud may have been the 
father, the offspring at twenty-one years of age is allowed to select 
its father. 

Buration of Pregrnancy. — The natural period of fiterine gesta- 
tion is regarded as forty weeks, nine calendar months, ten lunar 
months, or 280 days. 

This term may in some rare cases be exceeded, :;ind, again, a 
child maybe born at a shorter period. In many cases considerablo 
difficulty arises in determining the date of conception. Jt i.s 
calculated from the following data : — 

1. Peculiar sensations accompanying conceptip^K' These are very 
ill defined and hardly reliable. 

2. Cessation of the catamenia. This may, however, be caused 
by othor eircurastancob. and menstruation may, on the other hand, 
take place during the whole pregnancy. The menses may be 
checked by cold at one monthly period, and pregnancy take place 
before the next period, so that an error in this calculation may 
involve several days or a month. 

'iS. The time of quickening. This is not always noticed, but, 
when it is, may occur at variable periods-r-viz., from the tenth to 
the twenty-sixth week. Quickening may take place without preg- 
nancy, and pregnancy without quickening. 

4. A single coitus. This is the only absolutely accurate method 
of reckoning, but is of necessity very seldom available. 

In a case which once came under the author's observation the 
child was born exactly 281 days after the last or alleged single act 
of connexion. 

Viability of Cbildren. — The. earliest period at which a child 
can be born which is capable of living and reaching maturity is 
usually regarded as seven months, or 210 days. Still, cases are on 
record of children being reared who were born at si.x months. 

The following are the signs of 

xlKaturity : There are strong movements and cries directly after 
birth ; the body is of a clear red colour, being covered with 
sebaceous matter ; the mouth, eyelids, nostrils, and ears open ; 
the hair, nails, and eyebrows completely developed; the skull 
somewhat firm ; the fontanelles not far apart ; the testicles have 
descended ; there is a free discharge of meconium and of urine ; 
power of suction shown by the seizure upon the nipple or a finger 
placed in the mouth. 

Zmmatarity : The head is out of proportion to the body, the 
centre of which is high; membranae pupillares are present ; the 
testicles have not descended ; the parts of generation are deep red 
in colour ; the skin intensely red and mottled, coated by a downy 
covering ; the nails not ])erfectly formed ; movements feeble ; 
inability to suck ; artificial heat necessary ; the sleep almost un- 
broken ; the discharges of meconium and urine infrequent and 
imperfect ; mouth, eyelids, and nostrils closed. 



LANE MEDICAL LIBRARY 
lAI ) STAN?^.UIJiVERSin 

MEDICAL CENTER 

This term implies ine conception of a second embryo by a woman 
who is already pregnant, the result being the birth of two children 
cimultaneously, but presenting considerable difference in the extent 
of their maturity, or in two separate births with a considerable 
interval. At one time it was supposed that the os uteri closed 
immediately upon conception, but this has been shown not to bo 
the case, and if an ovum happens to escape into the uterus it is 
likely to become impregnated even a month or more after a Drevious 
conception. 

Well-authenticated cases are on record of women bringing forth 
fully formed twins of different colours : in one case one chud was 
hlach and the other white; in another case, one a ne^/ro, and the other 
a mulatto ; in both these cases it was admitted that connexion took 
place with two men of different races, one directly after the other. 
In another class of cases the birth of the two children is separated 
by a short interval, or by an interval which corresponds closely to 
their relative size and development to be explained by the supposi- 
tion of their being twins, and the expulsion of twins at dinerent 
times is admitted to be a common event. There are oases, how- 
ever, which appear to countenance th,e theory of a double concep- 
tion, as in the case of a woman who was delivered of a living child 
five months and sixteen days after the birth of another child, no 
sexual intercourse having taken place with the husband until twenty 
days after the first birth. Had the child been the result of this 
intercourse, its age would have been only four months and twenty- 
seven days. A well-authenticated case is also related in which a 
woman was delivered of two male children (both born perfect) at 
an interval of nearly three calendar months. 

Some cases of superf (station may be explained by the existence 
of double uteri, and more rarely of double vaginaB also. A woman 
six months after marriage gave birth to a four months' child, and 
forty weeks after marriage to mature twins. In this case each 
vagina had a separate orifice, and the uterus and vagina were also 
found to be double. 

With regard to how soon after delivery a woman may again 
become pregnant, it has been stated that the fourteenth day after 
delivery is the earliest date at which a fresh impregnation may occur. 

ZJTBERZTAIVCB. — That a child should inherit, it must be born 
alive, and must be born during the mother's lifetime. Monsters 
are incapable of inheriting. 

" Tenancy by courtesy *' is a mode of inheritance such as fol- 
lows : — ^*When a man marries a woman seised of an estatli of 
inheritance, and has, by her, issue born alive, which was capable 
of inheriting her estate ; in this case ho shall, on the death of his 
wife, hold the lands for his life as tenant by the courtesy of Eng- 
land," any kind of motion being held as evidftu^^ ol \v?i^ ^S\x^^\ssL 
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questions of tenancy hy courtesy, so that in this instance the 
meaning of the words " pom alive " is not the same as in cases of 
infanticide. 

FSZONSD DZSBASSS— MAZ.ZNGSRZNO. 

These may be of two kinds — factitious, which the malingerer 
contrives to produce ; and fictitious, which he alleges be suffers 
from. To the Faotltions class belou^lexternal injuries, defects, and 
diseases, fractures, wounds, ulcers, discharges, malformations, and 
others ; to the Fictitious class, groups of symptoms of which a pre- 
tence of suffering is made, such as spasms, palsies, convulsions, 
rheumatism, defects of senses, or such affections as consumption, 
epilepsy, and fever. 

Many devices are resorted to by the malingerer to produce 
factitious injuries : prisoners will place their limbs under locomotives 
or machines ; to occasion various forms of tumour, air is some- 
times injected, ligatures and pressure applied, and effervescing 
mixtures swallowed ; sores and diseases of the eye are sometimes 
created by various irritating substances ; bruises have been imitated 
by colouring matters ; to simulate different varieties of prolapses 
and malignant diseases, sponge dipped in colouring matter and 
the viscera of ^animals have been employed. Diarrhoea has been 
set up by soap pills, and discharge of blood occasioned by puncture 
of the gums. Factitious worms and foreign bodies have been placed 
in the urine, or into matters expectorated, vomited, or otherwise 
passed from the body. 

Paralysis is frequently assumed ; hemiplegia, paraplegia, and 
partial paralysis may one or all be feigned. 

Feiffned Bpilepsy. — Of the two forms of epilepsy, the slighl 
( petit mal) and the severe (grand mal) type, impostors generally 
feign the latter, uttering peculiar cries, struggling, and falling 
down, causing lividity by holding the breath, and frothing at the 
mouth by the use of soap or some saponaceous root in the mouth. 
They frequently leave out the sequelae of true epilepsy, and their 
pulse and respirations are but little altered by their exertions. 
It may also be mentioned that malingerers take good care not to 
hurt tnemselves. 

The true epileptic is deadly pale, his muscular rigidity only to 
be overcome witn difficulty, the trunk muscles almost as much 
affected as the others. The pupils are dilated and refuse to con- 
tract when exposed to the strongest light. Impostors usually, as 
in feigned insanity, overact their part. 

Hysteria, chorea (St. Vitus* dance), and other convulsive 
neuroses, even tetanus, may be feigned. The genuine cases nearly 
always appear gradually ; valvular disease of the heart frequentl> 
accompanies chorea. It is sometimes a matter of great difficulty 
to distinguish between tetanic spasms arising naturally from those 
produced by the action of certain poisoltis, such as strychnine. 
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~Wlien called to whkt a medical man belieres to be a case of 
malingering, he 'should not be satisfied with one visit only, bat 
should come again, and be careful to enter unannounced ; he should 
have the patient watched between the visits; should examine 
every organ separatiBTy, comparing its condition with the statement 
of the patient, and should make note of any discrepancies between 
the real symptoms of disease and the patient's account of them. 
He should have all bandages and dressings removed, and indieafe, 
in the patient's hearing, some severe mode 6f treatment^ such as 
actual caiitery. For the detection of some feigned diseases the 
administration of chloroform is often valuable. 

Colour Blindness.— Among disqualifying diseases or defects is 
colour hlindness. This is more common among males. There are 
varieties of this blindness — viz., red-grreen and blue-jreliow; the 
former the more, common, and of the more importance, in con- 
sequence of green and red being the colours used generally for 
signals. 

The methods of testing are as follow : — Skeins ot coloured wool 
are shown to the individual, who is asked to match those of tJie 
same colour. He is first required to match a light-green skein 
from a number of coloured skeins ; if he is correct in his selectioD, 
his sense of colour-sight is normal. * If he is incorrect, a pnrple 
^kein is given to him, and he is asked to match this. If he 
Ciatches it with violet or bine, as well as with purple, he is red- 
blind; if with grey or green, he is green-blind ; if with orange or 
red, he is blue-blind. Still further, he may be given a red skein 
in order to match it.. If he is green-blind, he will match it with 
brown and green shades, brighter than the- pattern ; if ted-bUtid, 
he will match it with brown and green shades darker .than the 
pattern. 

UNSOUNDNESS OF MIND. 

The following four classes were included by Lord Coke tinder the 
term non 'com;po8 mentis — viz. : 

*' I.' Idiota, which from his nativity, by a perpetual infirmity, is 
non compos mentis, 

" 2. He that by sickness, grief, or other accident whoUy loseth 
bis memory and understanding. 

" 3. A lunatic that hath sometimes his understanding t^ad some- 
times not, aliquando gaudet ItLcidis intervallis, and, therefore, he 
is called non compoh mentis so long as he hath not nnderstanding. 

** 4. He that by his own vicious act for a time depriveth himsdf 
of his memory and understanding, as he that is dmnken." 

In English law a criminal is absorbed from all guilt on the 
grotfhd of madness, but in order to excuse from punishment it 
mu^t be proved that he was incapable 6i distinguishing right 
from wrong, and that at the time of committing the orinia Vv^ 
did not know that his offence was a^&vnf^t \Xi<^ \%i^^ ^ Q^ %x^ 
nature. 
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WitlTreferencc to testimony in" reflation ^to crime, Innaticsare 
competent witnesses if they understand the nature of an oath and 
of the proceed ill <,'8 in which they are taking part. The judge ex- 
;iu:ines the lunatic brought as a witnesp, as to whether he com- 
])rehend8 the obligation of an oath, and, if satisfied, may permit 
him to be sworn. 

No perHoii,nu*dical man or other, is allowed to receive more than 
one ccrtitied^jatient at a time into his house, unless the house is 
licensed by the Commissioners in Lunacy ; the receiver must hold 
the proper medical certificates of such a person's lunacy; and 
• within one clear (lay of a patient's reception the notice of admission 
must be transmitted to the Commissioners. If a patient (not of 
unsound mind) is received into a house, and such patient sub- 
sequently becomes insane, the proper certificates of insanity must 
be at once procured ; otherwise the person keeping such a patient, 
renders himself liable to very heavy ])enalties. 

The following classification of unsoundness of mind is given by 
Dr. Guy : — ^ 



Amentia. 

1. Idiocy 

?.. Imbeci- 
lity 

:;. Cretin- 
ism 



Demkktia. 

I . Acute or 

primary 
•J. Chronic or 

secondary 

i{. Senile dc- 
nientia 

L Paralytic 
dementia, or 
general par- 
alysis of the 
insane 



1. General 

2. Intellectual 



Mania. 



General 



Partial 



( Monomania 
i Melancho lia 



o. Moral 



j General 

i Partial ' Homicidal 
1 arlial ^ ^^,-^^^^ SicJiC^, 



AMENTZA, XDZOCVrAND^ZMBECZZaZTie: 

Zdiooy«may be defined as mental deficiency or extreme stupiclityj 
dependent u]^on disease or malnutrition of the nervous centres 
occurring either before birth or before the evolution of the mental, 
faculties in childhood. 

An Zdiot is a being who becomes irretrievably defective in mental 
power, and is incapable of co-ordinating the functions of his brain, 
by reason of some cerebral abnormality existing before the brain 
has attained its full size, and the mind its full capacity. 

Zmbecility is a term generally applied to the condition in which 
the ii:veai)acity of the mind is less marked than in idiocy. The 
mental oai)acity of the imbecile is usually considered superior to 
that of the idiot, imbecility is rarely congenital, idiocy frequently 
su. The idiot is seldoni sy debtructive as the imbecile, who oftea 
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exhibits an amonnt of moral perception and sensibility far in 
advance of that which the idiot possesses, and out of aU projx^rtion 
to his Intellectual capacity. 

To summarise briefly : — The mind of the idiot remains un- 
developed, except as regards a mischievous tendency; he can 
neitlier talk nor walk profMirly ; he is frequently deformed^ often 
deaf, and is unable to take hold of objects. Of the deformities the 
chief are : wad-shaped Angers, hernia, squinting, abnormal short- 
ness of one or two toes in each foot, peculiar shapes of the ears, club 
foot, and coloboma of the iris. The head may he unusually small 
(microcephalic), or unusually large (macrocephalic) or hydroce- 
phalic. The hair on the pubes is usually scanty, and the testicles 
are at times wanting. The so-called " vaulted palate " commonly 
accompanies idiocy; in this case the palate is narrow, the height 
of the palatine arch increases at the expense of the nasal cavity, 
and the space between the bicuspid and molar teeth of opposite 
sides is decreased. If the narrowness is extreme, the teeth project 
beyond the upper lip. The lips of an idiot are nearly always thick 
and everted ; the mouth is frequently large and gaping. The 
teeth generally are irregular and decayed, the saliva often dribbles 
from the mouth, and the gums are swollen. The skin often 
exhales -a disagreeable odour ; the habits are dirty, the passions 
are strong, the appetite is greedy, and there are frequently brutality 
and obstinacy. 

CllETZNZSM. 

may be defined as an arrests c[e\relopment of the nervous system 
and bodily organisation generally, either before or after birth, due 
to a local cause, such as the condition of the soil, air, water, <&c., 
and marked by characters which distinguish it from a state of 
mere endemic idiocy. 

This condition is found most commonly in shut-up valleys, in 
which the air is foul, the soil damp, and the inhabitants poor, 
dirty, and insufficiently or improperly fed. Water derived from 
lime sources ib considered the chief causative agent. It is usually 
associated with goitre, although not necessarily. 

Symptoma, — These generally appear in a marked degree about 
the sixth month, and are the following : — The progress of growth 
of the body is very tardy ; in some cases cretins are puffy, fat, and 
weak, although apparently healthy. The skin is Sometimes of a 
brown colour, sometimes of an ashy yellow. The head is o^en big, 
the fontanelles opened teidety, and occasionally the' sutures are dis- 
jointed, as in hydrocephalus. Cretins appear to open the eyes 
reluctantly. Their look is stupid and languid. The countenance 
continues always the same, altered neither by fear nor joy. They 
eat much and eagerly. Much of their time is occupied in sleeping, 
and they are not awakened with ease. The lips are swollen and 
thick, -andusnidly gaping. The nose is short and broad. Tb^ ^t^ 
10 at times hollow and peculiar, and tViey ^qX^qtcl x^^^. '\^DL^\i'5^ 
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is swollen. The limbs are usually feeble and small. The neck is 
thick and large, and often the seat of goitre. . The intellect is dull 
and apathetic. Dentition is always late in commencementy and 
generally goes on for several years longer than in the normal child, 
and is frequently associated with considerable salivation and alarm- 
ing convulsions. The teeth are often irregular, blackening, decay- 
ing, and falling out. There is seldom ability to stand upright 
before the second or third year, and walking is scarcely accom- 
plished before the sixth or seventh year. Speech is ' usually later 
than walking. After puberty the face of the cretin changes very 
little, and the cretinous face of fifteen or sixteen years old appears 
like that of a man or woman of fifty or sixty. 

The following differences between the cretin and the. idiot are 
worthy of notice : — 

1. The idiot is born with deficient development. This affliction 
is organic and congenital, but the cretin for some time may appear 
free from disease, and under favourable conditions may escape 
entirely. 

2. Cretinism is of an endemic character, whereas idiocy is not at 
all so, but may appear without regard to locality. 

3. Cretinism is far more curable than idiocy. 

4. The " vaulted palate " is sometimes present in idiots,- but in 
the cretin the yellow or brown colour of tne skin, the arched high 
palate, and the large proportion of cases in which the thyroid 
gland is enlarged, offer conspicuous points of distinction with the 
manifestations of ordinary idiocy. 

5. In cretinism the muscular and nervous systems are affected 
in a far greater degree. In idiocy the mental functions may be 
greatly deficient, out of all proportion to the loss of muscular 
power and co-ordination. 

iDSMENTZA. 

In dementia the failure of the mental faculties does not occnr 
until the mind has become fully developed. 

In Acute Dementia there is profound melancholy or stupor, 
arising from a sudden mental shock, the mind being, as it 
wore, arrested and fixed for the rest of life in abstraction on the 
event which has occasioned it. The shock may destroy all mental 
poyer, and induce a condition similar to that of the idiot or im- 
becile. 

In Chronic Dementia there is generally gradual action on the 
mind of grief or anxiety, or it may follow mania apoplexy, para- 
lysis, or repeated attacks of epilepsy. It may 1© dependent upon 
softening or chronic cerebral affections. 

tSenile Dementia is incidental to aged persons, and comes on 
gradually with loss of memory for recent events, dulness of percep- 
tion, and inability to fix the att(MitioM. Eventually the memory, 
the reason, and the power of attention arc completely lost, but tbg 
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muscular force remains unimpaired. Finally, bare physical exist- 
ence remains. 

Paralytic Dementia, General Paralysis ( Paresis) of the Iruiane, 
— Tbe most characteristic indication of this malady consists in de- 
lusions of great power, exalted position, and unlimited wealth — the 
so-called delirium of grandeur — wliich always is accompanied with 
progressive decay df mind an,d body. This is rare in women, and 
13 common in men of position and education ; generally commences 
ia r-dults of middle age from thirty to sixty, and it is stated to 
last from a few months to three years. The paralytic symptoms 
first show themselves in the tongue, lips, and features ; the speech 
becomes thick and hesitating ; the muscles of the face are quiver- 
ing and tremulous ; the pupils frequently uneaual ; the muscles of 
the limbs become affected; the patient stumbles or trips, and can 
no longer exercise conibined muscular movements such as writing. 
TJie early symptoms are often neglect of duty, commission of petty 
thefts, extravagant acts, indecent exposure of the person, and 
sudden change of opinion and feeling, religious and moral. It is 
said to be caused oy intemperance, sexual excesses, anxiety, and 
hereditary taint ; the sphincters are finally involved, and death 
may occur from suffocation. Sometimes there may be maniacal out- 
breaks or epileptic Bts. The delusions remain unaltered th roughout, 
and the patient's last words will jjroliably relate to his fabulous 
riches aud exalted ideas. 

MANIA. 

The term mania includes all forms of mental unsoundness 
which are characterised by undue excitement. There are three 
divisions — viz., general, intellectual, aud moral, the two latter 
classes being subdivided into general and partial. 

[n General Mania the intellect, the passions, and emotions are all 
affected. This form might be correctly called "raging incoher- 
ence.'* It in generally preceded by a period of incubation in which 
the general health is affected, and this period may vary in 
duration from a few days to fifteen or twenty years. When the 
malady is fully developed, the patient exhibits paroxysms of 
violence both against himself and others ; he will tear his clothes 
to rags, and drink or eat voraciously, or refuse food altogether, 
and undergoes an amount of muscular exertion without sleep, and 
tipparently without fatigue, by which a healthy person would be 
completely prostrated. His face is flushed, his eye wild and 
sparkling, and he complains of ringing in the ears, pain, weight, 
and giddiness in the head. During an attack the features of the 
maniac are frequently so altered as to be difficult to recognise. 

General Intellectual Mania consists in many instances in a 
violent disturbance of all the intellectual faculties induced by the 
over-excitement of some one leading passion or emotion. Ttot<ife 
classes may be instanced — one w\vic\i isi^x.^ \>^ \,^tx£l^'^ ^' '-^^^i^'^ssvia^. 
wsaDJtjr/' such as the genUeman ol kx^o% oV "^qx^^^^ ''' '^^^ 



54 FOREXSTC MRDTCTNK. 

believed lie was hearing marvellous tragedies, a happy sitter .and 
applauder in an empty theatre " — 

" Qui so creclcbat niiros andire tragocdos, 
] n vacuo leetus scssor plausorque thcatro.*' 

In another class, a man will think himself secretary to the moon» 
or that he is the Crystal Palace, and in a third class the excitement 
of some strong emotion or passion, as pride, vanity, or love of 
gain, may fill the mind with intellectual delusions, so Uat an 
individual will state that he has composed Homer's '* Iliad," "or 
painted a masterpiece of Rubens. 

A Delusion is an affection of the mind, a chimerical thought,' 
whilst an Illusion is an affection of the senses, a connteneit 
appearance : thus it is customary to speak of a delusion of the 
mind, an illusion of the seiises. An hallucination is that sensation 
which is supposed by the patient to be produced by external 
impressions, although no material object acts upon his senses at 
the time. An illusion is a sensation produced by a false perception 
of objects. If the illusion or hallucination is believed by the 
patient to possess a positive existence, and this belief is not removed 
upon reflection or by appealing to the other senses, the individual 
is insane; should, however, the false sensation be instantly dis- 
covered by the judgment, and not acted upon as if it had an 
actual existence, the individual is sane. 

Partial Intellectual ManiOf or Monomaniay in its simplest form is 
a disease of the mind in which the patient becomes impressed with 
some notion contradictory to common sense and universal experience 
— viz., that he is a cat or a dog, a goose-pie, or a piece of glass. 

Moral Mania has been defined as ** a morbid perversion of the 
natural feelings, affections, inclinations, temper, habits, and moral 
lispositions, without any notable lesion of the intellect, or know- 
ing and reasoning faculties, and particularly without any maniacal 
hallucination." 

Partial Moral Mania. — In this some one propensity or passion 
l)redoniinates. The forms are the following: — 

Kleptomania, a propensity to theft. This is most common in 
women in prosperous circumstances. A case is on record, how- 
ever, of a man who would never eat food unless he stole it. 

Biiisomaniay an insatiable craving for dnnk-:-sometimes inter- 
mittent, sometimes continuous. The patient |is quite rational 
when the influence of the dnnk is withdrawn. 

Erotomania, or amorous madness. This is called Nymphomania 
when occurring in women, and in men. Satyriasis, This uncon- 
trollable desire for sexual intercourse may occur in virtuous 
females who become filled with horror and remorse. 

J'yromania, an impulse to incendiarism, more common in 
women who are subject to menstrual troubles. 

Jlomicidal mania, a propensity to murder, may exist indepen- 
dently of delusion ; it is more common in women, especially whenj 
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in the condition of mimosis inquieta, and in whom there la an 
irresistible impulse to crime, with an overwhelming terror of yield- 

; iig to it. .... 

Suicidal Monomania^ or impulse to self-destruction. — Suicide is 
considered by some authorities to be always a manifestation of 
insanity, but when, as sometimes happens in France, two persons 
combine to commit suicide, there would appear reason to believe 
that occasionally it may be independent of insanity. 

J*uerperal Mania. — This attacks women who have been recently 
confined, and is most common between the fifth and fifteenth day. 
It n" V be due to extreme weakness, resulting from want of sleep, 
profubC discharge, or excessive lactation. The symptoms may be 
those of any variety of mental unsoundness, and in many cased 
there is a strong homicidal tendency against the child. 

Melancholia (Lypemania), — Here the chief indication is gloom 
and depression. The patient is sad, taking no interest in any- 
thing, thinks he has committed unpardonable sins, and is often 
suicidal. The general health is markedly impaired, and sleep- 
lessness is a constant symptom. It is essentially a disease of 
middle life, hereditary predisposition being the most important 
causative agent, but it is often attributed to anxiety and overwork, 
or to some great grief. 

Mania with Lticid Intervals. — Mania may in some cases be of an 
intermittent, or recurrent nature, in the interval the patient being 
in his right mind. Mania and melancholia often alternate with 
one another (alternating insanity), the exaltation of mind leading 
to depression and being followed by a complete intermission. 

The occurrence of an absolute lucid interval is denied by some 
authors. 

Instinctive or Impulsive Mania. — This form is now recognised, 
and has led to the acquittal of an accused person. Here the acts 
are without apparent motive, a man kills a sister or a wife to whom 
he is tenderly attached, or some victim whom he never saw before, 
or may even injure an animal incapable of offending him. He makes 
no attempt at escape, perhaps openly exposes the body and gives 
himself up to justice. He may be overcome with remorse, or re- 
mains stupid and indifferent, and he takes nothing from his victim. 

Before tne homicidal acts a remarkable change may be observed 
in the character and conduct, and upon inquiry the accused 
person may be found to have suffered from fits, or have attempted 
Huicide, and there may be a history of hereditary insanity. 

In the Epileptic, violent homicidal impulses are very conuuon, 
sometimes taking the place of the fits (masked epilepsy), although 
sometimes following or preceding the attack. 

In examining a person of unsound mind, observation of the 
general appearance, the shape of the head, the expression of the 
countenance, and the speech, should be carefully noted. In women 
the state of the menstrual function should be carefully investigated. 
The family history is of great impottatice, ««& v^ ^V^v^ *0^^ ^^^s:^^^ 
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life at which the unsoundnesB came on, and whether any canse can 
he traced for such unsoundness. Is it a first attack ? Is the patient 
epileptic P Is he the subject of delusions, exaltation of ideas, or 
melancholic? He may be questioned as to common events, day of 
the month, name of rei<?ning Sovereign. If possible it is \/ise to 
make more than one visit. The presence of some well-marked 
delusion should be carefully looked for, especially the fact of hear- 
ing voices at night, which have no existence except in the disordered 
brain of the person under examination, and which voices may tell 
him at one time to commit very trifling acts, but at other timcR 
will impel him to homicide or suicide. 

A Lunacy Certificate. — This form contains an order, statement, 
and two medical certificates. 

The ctler is directed to the person who is about to receive the 
patient. 

The still ement sets forth — the particulars of the patient's case, 
and contains such information as to whether it is the first attack, 
the condition of life, religious persuasion, whether dangerous, 
suicidal, or epileptic, and is in fact a history of the person requiring 
to be placed under care and treatment. The order and statement 
if possible should be filled up by a relative or friend, but in a case 
of emergency any one is empowered to sign one or both. 

The certificate (except in the case of a pauper patient) requires 
the signatures of two independent medical men. These medical 
men must not be any way interested in the patient, must not be in 
partnership, their visits must be made separately and at different 
times, and they must write down the facts observed by them- 
selves and those that have been noticed by others, the name of the 
informants being given upon the proper lunacy form. The certificate 
only remains valid for the space of seven days. In a very urgent 
pri>ate — i.e., otherwise than pauper — case one medical signature 
will suffice, but this certificate is valid only for three days, and must 
the. e supplemented by a second. 

Some years ago the statement of facts observed by the medical 
men, apart from those observed by others, was considered sufficient, 
but the experience of some recent lunacy libel actions has certainly 
shown that, the facts obtained from others are of vital importance 
to the certifier as a safeguard, and showing that he has made all 
possible iuciuiries. For his own protection it would be better for 
the medical man to decline to certify unless he can obtain plenty 
of facts from others, so that in case of future legal proceedings he 
may call them as witnesses in his behalf. Any person who has 
been certified as of unsound mind has the power of bringing an 
action for libel against the certifiers and those concerned in his or 
her deprivation of liberty, within one clear vear after being dis- 
charged from care. 

U^)on the reception of a patient into a licensed house, the Com- 
missioners in Lunacy are apprised of such a reception, and in due 
courie of time they visit the patient and sign the booky gi the 
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esL-ibliahment,, in whicli the patient'!; Jolly condition is recorded. 
They then make a. noto upon the case. This proceeding haa proTcd 
of great Bervice to the mpdicftl men who hare cartified. In some 
recent actions brought by patients who hare been in aaylnmi 
ngainst the certifier, the case has resnlteil in a verdict fot tfao 
defendant njainly n|>oii these notex of the visiting coroniBcionerB 
and their prodnotion at the trial. 




Ninth PfiirnTiiL-nb; tbe li£me u placed upon the conHii pyi 
■Jde. lo. I.. rJiEOliiuyandpynniidnl bodiet of the left 
a]oimn.iihBryiweiit nen-e, Ittl Hde. i^. Comnitsure of lli* 
■ ^ PortU.]iorthplintuicoiinectvft«itHlhecDrpiiAca1loiiuin, i' 
■■ctvok 4<ld bulbs. iS. The uitcr-hemiiphencaL Aiis-ir. iq, 
..irf^ice or Ihc inierior lobe, left heimsphcre. »>. MIdcQi 
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I. The Lnftrior 



rf a pevBou is afflicted with unsoi 
render nim incompetent to manage 
in and require a so-called Coi 



idnesn or mind sufficient lo 
ia affairs, the Ian may step 
Lnnacy upon bim in 



proceeding may ir 
for the protection of the individual, and does not always imply 
deprivation of personal freedom ; in fact, some patients reside in 
their own boasea, bnt of conrse under proper supervision. 

Upon atfidavits from medical men, and ttie awXerweoX. A eKiixsitn.^ 
legal details, a connniaaion ia in geuatai gcKo.'wA. Vj 'Qo.%*^'**' *» 



Chancery. The alleged lunatic whose cane is ander iDvestitffttWTl 
haa the right of elaimiag to be tried ^y a jury. If be or sBo is 
found Inaatic by this court, ti«o so-cnlled eomniitteea are appointed, 
one termed the Committee of the Estate and the other the Com- 
oiittee of the PerBon — thu former having the care of the pecourary 
sffaira and the latter of the person of the lauatic 



The most important deviations from health ii 
be found in the braio, and the folluwiug conclos 
are intereBtiog ; — ■ 




I. >n Aontfl Xnaanlty. — The brain may be found apparent]^ 
qaite healthy. 

AniBmia, with serous infiltrations, or hypertBmia, especially of ti 
grey matter is coimnon. The membrnnes are frequently thickened 

In melancholia the brain is very often a 

often found healthy in melancholia than in i 

Jju mania there is vaualty Bome anatoroical cbauge. 
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II. In Obronlo Insaiiltf .— iiiome DDatomical letioi 
always present. 

HyperiBmia and thickening of tbo membranes are c( 
are also atrophy of the brain, especially ot the conrolntionB, chronic 
bydrocephalas, effasion into the sab-asachnoid apace, pigmenta- 
tions of the cortical substance, deep and extensive sclerosis. 

The above-mentioned conditions are not found in acute cases. 

Softening mav bs present, but more frequently pigmentation 
of the sapevKeial layers, superficial induration and adhesion of the 
pia mater in varioas degrees are observed. 




Tn many cases the walls of the ventricles become inflamed, 
gran alar, and adherent. 

Hyperwmia, nnless it be hyperemia ex vacxn is rare in chronic 
cases; the more or less hypertrophied brain is oedematoas and 

In dementia (profound mental weakness) considerable atrophy 
of the brain ia usually to be noticed. 

HI. n r«rKlrtli) Dementi*. — Sometimes there are no macro- 
scopical (naked eye) changes, bat always microscopical ones- 
Coarse changes are rarely absent. 

Oreat oedema of membranes, adhesion of the pia mater, greyish- 
red ioin«ntng, coloration, partial or sa^r&cul v^<i'Qx«.S.\>^^ i:>^. '^b» 
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oortical substanoe, increase of the connective tissue, with destruc- 
tion of true neryons matter (tubes ^nd cells), are common changes. 
The brain is usually much atrophied, the convolutions indistinct 
and flattened. The connective tissue in the white matter is much 
increased; Pachymeningitis, or inflammation of the dura-arachnoid, 
meningeal apoplexy, and degeneration of the cerebral arteries are 
all common. 

In many cases the spmai cord becomes implicated by extension of 
the degeneration of brain cells, increase of connective tissue, &c. 

Such constant lesions are shown in no other form of insanity. 
They are, however, not always the same in^ all cases, .but are 
varied. 

In8anit;|r9 then, may exist without any appreciable abnormanc/; 
in the majority of cases, however, anatomical lesions are observed 
either in the brain or its membranes, or in both, and these lesions 
soinetimes extend to the spinal cord. 

Insanity is often complicated with other diseaseei, especially 
tuberculosis. Figs. 67, 68, and 69 may Be of service in the com- 

Srehension of some of the above statements, as also of the section 
evoted to injuries. 

A portion of the third frontal or superior marginal convolution, 
iogether with the parts about the insula, is supposed to be the 
special re^on of articulate speech. In aphasia it is the part 
usually affected. Aphasia is most common with hemiplegia of 
the righ^ side. In a large majority of cases the lesion (clot or 
embolism) is to be found on the opposite or left side of the brain, 
but care shotild be taken not to be too dogmatic in attempting the 
localisation of cerebral iniuries from the symptoms during life. 

BZAMZNATZON OF BOBZBS FOUNB BBAB. 

fV nen called to a case of sudden death everything likely to point 
to the cause of death should be taken notice of. The place at which 
the body was found, the attitude of the body r.nd its position, the 
state of the clothing, the relative position of objects surroundine 
it, and the surface or soil upon which the body is lying. 

In making a post-mortem examinination for medico-legal pur- 
poses every cavity and important organ must be carefully examined. 
Th^ seat of injury should be inspected first, in oi'der that the con- 
tents of the blood-vessels may not be disturbed by the examination 
of other parts, 

MODBS or SUBBBN DBATB, 

Death may occur in three modes — viz., syncope, asphyxia, and 
coma. 

Syncope^ or sudden cessation of the heart s action, may result 
from— 1. Deficiency of blood, due to haemorrhage — i.e., death by 
ansamia, the heai*t ceasinf? to beat, since it has no blood to pro^l 
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2. 'Llie oPEects of certain diseasos and jwisons — i.e., death by 
a&>tlieuia, the heart's action ceasing since its muscular walls are 
paralysed. 'I'he nervous system is sometimes primarily affected 
in death by asthenia, as when sadden death follows strong mental 
emotion. The i)ost-mortem signs are — a normal quantity of blood 
in the heart in death by asthenia; when death is due to anaemia 
the heart may be almost empty. In death by asthenia the blood 
is merely arrested in its course, and this tluid is therefore found in 
the large veins and arteries. There is no engorgement of the brain 
and lungs. 

Asiilnpio^ or Ajfiuna, death from obstruction to the lungs, results 
from — I. (/ertain diseases of the lungs, as bronchitis and pneu- 
monia. 2. Mechanical obstruction to respiration, drowning, 
strangulation, hanging, &c. Autopsy reveals engorgement of the 
pulmonary artery, right cavities of the heart, and the vensi? caviie. 
whilst the left side of the heart, the aorta, and the* pulmonary 
veins are comparatively empty. 

Coma. — Death due to some cerebral mischief, and resulting from 
apoplexy, fracture of the cranial bones, and cerebral compression. 
The post-mortem signs are congestion of the membranes and sub- 
stance of the brain and lungs, more or less blood being found in 
the heart's cavities, especially in the right. 

SIGNS or DSATK 

These are divided into trivial and inconclusive, and into im- 
portant and conclusive. To the first belong — 1. Cessation of the 
circulation and respiration, the stethoscope revealing no sound , 
2. The state of the eye, tenacious glairy mucus on the conjunctiva 
(loss of translucency) with a collapsed and wrinkled cornea; 
o. Absence of sense and motion ; these, however, may occur in 
cases of suspended animation ; 4. The fades Hippocratica — an 
nnsafe sign, frequently absent in sudden death, and present in the 
dying as well as in the dead. 5. The state of the shin ; pallor from 
absence of circulation, livid discoloration s from subsidence of the 
blood, and loss of elasticity, have been mentioned among the signs 
of death. 6. Extinction of muscular irritability, the muscle making 
no response to electrical currents. 

The signs given above afford no means of establishing how long 
life has been extinct. The following do : 

1. "Extinction of Animal Heat ; the average internal tempei*ature 
of the body is from 98° to 100° F. ; after death, the time occupied 
in cooling is from fifteen to twenty hours, but it is subject to modi- 
fication according ' to the kind of death, the absence or presence 
of clothing on the body, and the surrounding temperature. The 
body may roughly be said to oe quite cold in about twelve hours. 

2. Hypostasis or Post-mortem Staining depends upon the settling 
down or gravitation of the blood, during the codUii^ c>< V.W WA>i ^\Kk 
the most dependent parts oi tVie Vjod-^ . \^ \^ ^ ^^\\.'^vo. -^x^^^ -^^ ^ 
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elusive sign of death, and is seen in all forms of death — even when 
it is due to ha»morrhage — although its extent is not so marked. 
In ('(nhivvric NritlHi/, or If if posla»itt, the hypostatic marks begin 
td< form in from eight to ten hours after death, and increase until 
the advent ol' putrefaction. Hypostasis is known from an ecchy- 
tiiosis or a bruise by making an incision into the part; in the case 
of cadaveric lividity, a few small bloody points of divided arteries 
will be seen ; in the ecchymosis coagula. Hypostasis must also be 
diKtinguished from cougestion of the brain or lungs, or intlamraation 
of the iiitestiues. If the intestinal convolutions are drawn out, the 
iiilluniniatory redness is seen to bo coTitinuous, whereas hypostasis 
is iutorrupted. 

I>. Ctuhtvi'i'ir linjuHhj thul Jtujor AlorUs. — The muscles?, for some 
period after death, contract upon stimulation. Upon the cessation 
of this irritability, which rarely exceeds two hours, rigidity sets in, 
and it in every case is precursory to putrefaction, it results from 
the coagulation of the muscle-fibrin, it begins in the muscles of 
the lower jaw and the neck, exteuding thence to those of the 
lace, front of neck, upper extremities, aud chest, and finally to the 
lower limbs. It lasts from sixteen to twenty hours or more. In 
those dying from an accident and in health, it may not appear 
until ten to twenty-four hours, aud may persist for three or fear 
days. It has never been seen in the fiutus. although it has occurred 
in the new-born child. It sets in rapidly in lingering diseases, or 
when violent exertion has been undergone, and may only remain 
for two or three hours. It is often protracted in cases of strychnin 
poisoning. It must not be confounded with cadaveric spasm or 
the (leatli-olutch ; in rigor mortis any substance held by the hands is 
easily removable, but in the death-clutch the contrary is the case. 

4. Fid refaction. — I n from one to three days after death a greenish- 
blue discoloration of the abdomen appears, which gradually iu- 
creases, becoming darker and more general ; simultaneously u 
strong putrefactive odour is developrd, the thorax aud aljdomen 
becoming distended with gas, and the epidermis peeling off. 'I'hc 
mubcles now become pulpy, and appear of a dark-greenish colour, 
the whole body finally becoming converted into a soft, sfmi-UuicJ 
mass. The first putrefactive change is seen In the trachea ; the 
uterus resists ])utrefaction the longesl. rntreractivc changes may 
be modified by the fat or lean conditiuu of the btnly, the tempera- 
tnre of the air (putrefaction occurs lar more rapidly in summer 
than in winter), the period, locality, mode of interment, and the 
age. Bodies lying in water become tiie seat of putrefactive changed 
more slowly than those remaining in air. 

Saponification.— Jr//^>(^C( /('.---This change is a modification of 
the putreiactive proccijs, and takes place in bodies which are very 
fat and have remained in water or in a moist soil for a long period, 
sometimes (or years. It appears, however, that under favourable 
coLditiun?:, as in running water, a body may partially be converted 
jalo Uilip'jcLi'o in from four to live or six wci ks. The subbtautc. 
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adlpooere, is formed hj the fat of the tissaes uniting with the 
ammonia given off by decomposition ; it is a peculiar unctuous, 
soapy substance, with an odour of decayed cheese, the name being 
derived Ironi ////cy/s, lard, and cera, wax. In fact, in appearance it 
is somewhat between lard and wax, and is sometimes wnite and at 
other times yellowish-brown in colour. Some specimens appear to 
consi.st of an ammoniabal soap, making a lather with water; others 
coutaiii calcium as a base, which is combined with oleic, stearic, 
perhaps jmlmitic. and some say margaric, acid, as oleate of calcium 
or ammonium, and so on. It has been stated to contain potash 
and oxide of iron. 

BBATB BT BRomnrzsra. 

I II this mode of death, the breathing may be arrested by watery 
or ficmi-lluid substances, sand, mud, &c.. The fluid in the majority 
of cases produces spasm of the glottis, but it occasionally acts 
mechanically by entering the air-cells of the lung. The post- 
mortem appearances are those which are generally present in death 
by asphyxia, with the addition of those which are peculiar to death 
by drowning — viz., abrasion of the fingers, with sand or mud 
under the nails, aquatic plants grasped in the hand; water in 
greater or less quantity in the stomach ; froth in the nostrils 
and the mouth ; the air passages containing fluid, froth, mud, or 
sand ; contraction and retraction of the penis and the cutis 
anserina (goose-skin), detraction of the penis is considered a very 
important sign. 

Death may ensue if the face only is under water. This has 
happened in the case of a man in a fit of drunkenness, falling into 
and reiuaiiiing face foremost in a very small pool of water, caused 
by the print of a horse's hoof. 

Ju the swimmer death may ensue from exhaustion, and less 
<li.stiuct marks of asphyxia be presented. 

A man jumping from a height may })erish by concussion by 
striking against some solid body, or even against the water; or by 
tailing u]>on the chest and pit of the stomach die from immediate 
shock . Cold or exciteiiieiit may cause apoplexy and heart disease, 
and lead to sudden death, as sometimes happens to persons bathing 
in very cold and shallow water. 

Death by drowning may ensue from asphyxia, exhaustion, 
^llock, syncope, or a}>oplexy, or partly from asphyxia, and partly 
from other causes ; the mixed cases being by far the most usual. 
- The appearance of the body will of necessity vary with the 
cause and manner of the death in each particular case. 

'J'he lungs in death by^drowning are distended, overlap the heart, 
and they feel peculiarly spongy; in them and in the windpipe also 
is contained a quantity ot frothy fluid reseubling soap-suds, and 
which is produced by the violent attempts at breathing during the 
act of dying. This frothy liquid must not b<i tCk\AQV3^\v\viJ^ >«C>JOcv 
the vi\,nid mucus from the broncbi pTeaeii\iVA\iiQ\:^OD^NA»» 
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An important sign of drowning is afforded by the presence of 
vomited matters in the bronchi and trachea. 

Resasoltation of tlie Browned : the body should be stripped as 
rapidly as possible, -and the clothes rolled up in the form of a 
bolster, and placed under the pit of the stomach ; the body should 
be turned on the face with the head downwards, so as to allow the 
escape of fluid by the mouth. The operator, with both hands, 
presses on the back of the patient a few times in order to expel 
any fluid from the lungs and trachea. The body is now quickly 
turned over on the back, the bolster being placed in the small of 
the back, and the operator, having his hands on each side of tho 
thorax, imitates the acts of respiration. The hands should bo 
placed over the head, the tongue being drawn out to one side of 
the mouth, so as to afford as much entrance of air as possible by 
this channel. When the respiration is reatorcd sufficiently the 
patient should be given a hot bath, being subsequently dried and 
placed in a blanket, and hot tea ox coffee administered to him. 

a>EATB BT SUFFOCATZOXr. 

This includes all cases of asphyxia which are produced by direct 
pressure on the trachea, with the exception of drowning. It may 
bo caused through the mouth and nostrils being stopped by accident 
or by force ; by mechanical pressure on the chest ; by closure of the 
fflottis ; by vapours, as the vapour of charcoal (carbonic anhydride 
/.nd carbonic oxide) ; by the bursting of abscesses into tho wind- 
pipe, or vomited matters obstructing the windpipe. Poisoning by 
: '/rychnine, conium, &c., may produce death by suffocation by 
'::iusing contraction of the chest-muscles. In some cases of death 
by suffocation no signs of external injury are present. Signs of 
^'.cath by suffocation are not always well marked, but they are those 
of death by apnoea (asphyxia). The lips may be livid, the face 
pale or violet, the eyes congested. Great stress has been laid upon 
tho i)resence of dark-coloured punctiform sub-pleural ecchymoses. 
'J'he blood is very fluid and dark, and the stomach and other 
intestines often much congested. 

BEATB BT BAKaZSra. 

In hanging, death occurs by apnoea or from dislocation or frac- 
ture of the cervical vertebraB or the odonL.,: I process of the axis 
througl the force of the fall. Sensibility is soon lost, and death 
is complete in a few minutes. The external appearances are in 
general those of death by suffocation. The countenance may be 
livid and distorted, the eyes staring, bloody froth being found 
about the nostrils and tho mouth. In other cases the countenance 
has been found placid, and no lividity or distortion has been 
<.b.jerved. Escape of fiuces or urine may occur, but the emission 
ot bcmcn. so popularly believed, is very rare. The mark on tho 
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^5 

neck indicates the course of the cord, which is straight round the 
neck in strangulation, but is cblicjue in hanging. The muscles 
and ligaments of the trachea in judicial hanging may be consider- 
ably injured. Entire absence of injury to the soft parts about the 



Fig. 7x, 



Fig. 70. 





Axis^ or Vertebra Deniata (lower sur- 
face), a. Spinous process, b. Lamina, 
r. Notch, a. Inferior articular process. 
/. Foramen meduUare. /. The body. 
k. Processus dentatus. g. Root of the 
transverse process. 



Axis (upper surface^ <(•. Spinous oro- 
cess, b. Lamina, c. Anterior root of the 
transverse process, d. Posterior root of 
the transverse process, e. Superior arti- 
cular process. /. The body, from which 
springs the processus dentatus (odontoid 
process), g. Anterior root of the trans- 
verse process, h. Surface conducting to 
the notch, f. Foramen medullare. 



neck has been observed in ordinary suicidal hanging. The mark 
of the cord is a purely cadaveric phenomenon, and is not an 
indication of hanging; it maybe produced some hours after death. 
In reference to judicial hanging, the use of .the '* long drop " 
(the Irish method) is considered by far the most humane, since it 
ensures the rupture of the spinal column by the fall. The fracture 
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T/ie Atlas (viewed from be- 
low), a Tubercle representing 
the spinous process. The other 
jettcrs indicate the correspond- 
ing or similar structures as in 

%• 73- 




Atlas (upper surface), h. Anterior margin of the 
ring of the atlas, g. Articular surface for the play of 
the odontoid process of the second vertebra or axis. 

d, Superior articular process, right side. f. Trans- 
verse process, in its base mav be seen the foramen frr 
the passage of the vertebral artery, c. Points to the 
tubercles to which the transverse ligament is attached. 

e. Points to the groove connecting the notch and ver- 
tebral foramen, b. The commencement of the pos- 
terior parr of the ring of the atlas. /. Is placed in the 
anterior part of the foramen for the spin.1l marrow, and 
a short way behind the situation of the ligament. 



of this column is best effected instantaneously by placing the knot 
under the chin and allowing a fall of from ten to fourteen feet. The 
celebrated Louis found that in cases of rapid death at executions 
\rf hanging, the executioner gave to the body of the crimixiAJL ^ 
Violent rotetory motion at the mom^Tx\i \\i ^Wi \»\xrc«dc ^1* 't>KSi.% 



G6 forensic: MEDICINA 

displaceracnt^of^tiie" odontoid (tootK-1 ike) process ^of the axis 
(second cervical vertebra) ensued, the spinal cord or marrow "boincj 
suddenly compressed. '«t Figs. 70-7:5 show the structure of the 
atlas and axis respectively ; and in fi^. 74 are shown the synovial 
capsules and the transverse ligament immediately behind the 

odontoid process. ;l^ 

"When such force" is 'employed as to break the transverse and 
other ligaments^ or to cause fracture of the odontoid process, not 




^Occifito-atlanioid articulaiion.l a. Anterior tubercle of the atlas." /^. Pos- 
terior. • r. c. Transverse processes. ^, e. Articular cavities for receiving 
the condyles of the occipital bone. /. Summit of the odontoid process /// situ. 
The section shows the synovial capsules before and behind the odontoiti pro- 
ce;s, and also the position of the transverse ligament immediately behind the 
odontoid process. 

only may the phrenic and other respiratory nerves become para- 
lysed, but also rupture of the carotid and vertebral arteries may 
take place, and the medulla oblongata, the so-called rt7a2 hnot (the 
centre for respiration, ' circulation, and deglutition), can hardly 
escape being severely and fatally injured. 

BBATB BT STBAJraiTZiiLTZOSr. 

In this case the body is not suspended. It may be caused by a 
ligature carried circularly round the neck. Death is said to be 
caused by fhrotiUng when it has resulted from the constant pres- 
sure of tho> fingers on the throat. Hanging may be either 
suicidal or accidental, but usually tiirottling and strangulation 
are homicidal.^ 

,WOUNDS '^AX^D MECBANZCAZ. ZNJUaZZ:S. 

,^ A wounds has been defined as "a breach of continuity in the 
structures of the body,* whether external or internal, suddenly 
occasioned by mechanical violence." In law, the true skin must bo 
broken. • Wounds may be dangerous from shock or from haemor- 
rhage, or from being followed by erysipelas, and pyaemia, or from 
want of skill on the part of the medical attendant, or negligence of 
the patient. The answer to such a question as, "Is the wound 
dangerous to life?*' demands a very guarded answer. 

Scalds are caused by hot fluids ; burns by flames, by solids highly 
heated, or bj^vcry cold solids, as with solid carbonic acid. 
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Severe burns may cause death from shock, from internal hasmol*- 
rhage^or from ulceration df the duodenum. When a burn has 
been inHi'cted during life a bulla or blister containing serum may 
form over an inflamed surface ; after death any bleb that may be 
present contains no fluid. According to Dupuytren there are the 
following degrees of bums :—t1. Superficial inflammation ; redness 
without blistering. 2. Acute inflammation ; wilh the formation of 
vesicles. 3. Destruction of the superficial layer of the true skin. 
4. Destruction of the skin and subcutaneous cellular tissue. 
6. Entire carbonisation of the parts. 

Contused IXTounds and Injuries unaccompanied by Solu- 
tion of Continuity. — A blow inflicted with a blunt instrument 
produces a bruise or ecchymosis. A bruise is distinguished from 
a .post-mortem stain- or cadaveric lividity by the fact tTiat the 
former is not confined to the cellular membyane, but involves the 
substance of the true skin. In a bruise inflicted , during life the 
skin is discoloured and dark, an\i thickened by the infiltration of 
blood. Up to two hours after death signs resembling bruises caused 
during life may result from blows. 

On cutting into a bruise there is considerable efl'usion of blood, 
the clots are large, and there is a strong presumption that it was 
inflicted during life. When, however, a post-mortem stain is cut 
into no clot is observed, but there are merely a few bleeding points 
due to the division of capillaries. 

Incised IXTounda and IXTounds accompanied by Solution oi 
Continuity. — Incised, punctured, and lacerated wounds are in- 
cluded under this category. In a recent incised wound, inflicted 
during life, there is copious haemorrhage, the cellular tissue is tilled 
with blood, the edges of the wound are everted, and coagula found 
between the lips of the wound. In a wound inflicted after death 
there is no retraction of the muscles and skin, a small quantity of 
liquid venous blood is effused, the edges of the wound are not in- 
jected and not everted ; but a wound inflicted immediately after 
death may present all the appearances of one inflicted during life. 

Lacerated wounds combine the characters of incised and con- 
tused wounds, and in them healing takes place by suppuration. 
They are accompanied by less discoloration than contused wounds, 
and by less haemorrhage than incised wounds. 

Functured wounds stand intermediate between incised and 
lacerated. They are more dangerous than incised wounds, cause 
little external haemorrhage, and heal usually by suppuration, but 
death may result from internal haemorrhage. 

Gunsliot 'Wounds. — These may be either contused when the 
projectile does not penetrate, or lacerated when it enters or 
traverses the body. A larger opening is caused by round balls 
than by conical ones. Small shot, if fired a very little way from 
the body, make one large, ragged opening. In every ca.8,^ v^^s. vc^- 
portant to preserve the contents of a\V g\xTv?\io\. ^o\vc^^'^,"^a *Owk^ 
msky^prove very useful in evidence. "V3iv\AkQ «. T^xixiRXKJCt^^'^^'^i^^ 
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Holution (made as above mentioned) shows traces of salphuric acid 
wlicn tested with chloride of barium, the period that asM elapised 
is more than two but less than twenty-four hours. If many 
spots of rust are observj^ble in the interior, and if the solutiou 
snows indications of iron'W^hen tested by ferricvanide of potaariam, 
at least twenty-four houn^, perhaps six days, have intervened. ^ If 
the rust is in greater abundance, the solution no longer yielding 
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Imrijiinary lines drawn uimui ihc Mirf.icc of llie abJt>nicn, Jividini; il into 
rcj;i<>ns. ^hc•^c were, no doubt, deviled l<y reason of the absence of any 
( li.ir.ictcrislic cniinences. or depressions upon this extensive surface, principally 
allribui.ibic to llie absence of any skeleton, os-eous or cartilaginous. 1. Ix-fl 
liypochondriac rei;ion. a. I- pi't;astric. 3. Ki;;bt hypochondriac. 4. Ixfl 
hunbar. 5. Umbilical. 6. Kight lumbar. 7. U-fi iliac. ^8. Jlypogastnc. 
(j. Right iliac. ' ~~ ' 

iiny iron reaction, at least ten days, and perhaps fifty days, have 
jmssed since the discharge of the weapon. 

VTounds of various parti of tbe Body. — Of the Head.- — 

J'lrysipelatous or diffuse intlammation is specially liable to follow 
wunnds of the scalp Fracture of the base of the skull may result 
liom a severe blow upon the vertex. Blows or violent shocks fre- 
quently cause concussion of the brain, the symptoms following 
immediately on the accident. Depressed bone or effused blood and 
^j.Tum may lead to compression of the brain, the symptoms coming 
(HI suddenly or gradually. Very slight wounds may produce very 
slight symptoms, or very severe ones. An injury may be received t-n 
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the head, recovery taue place from the firflt effects, ami then death 
rusne with Bymptoma of compreaBion from interna] hBBmnrrhage. 
Inflammation Qsually comes on after variable periods, and may 
veBuH from injuries to the hrain, the scalp, the orbit, and the 

Injuries lo the Sjiinnl Cord may be dne to concasgion. com- 
jiression, or to wonnda. When the cord is the seat of Berioiia 
lujni-y, a fatal result occurs immediately or very rapidly, 
the injur) is iu tbe dorsal or lumbar region there ia loss ot 
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.tonmcli add coM. n ThtHighl lobe. .. _.._ 

mm : thu \a\x or lobule Mjuiatei ihe sall-liladdet. 

umblUci] veia, r, which, alter biith, bcioma iho roiu._ .„ 

iL LabmerlcAMJinS^telii ; thuKparatei the rguarsr ihcmcMiea of ihc 
Vina CHVa inrertor and the vein ilidf, ij i|i H puui behind the liver uid 
throHEh tha dbphnffDi, froin tht? foua, m which U iodfed the oUiierat^ 
doctiu venoHii. ' Si perhapi a little laa high up: Uiiiseam topnini to the 
lobului cuiduiu, n iidill ponlan aF the liver wWh cannecti the EreailolK 
Is the kbulg of Sp^. / llie hepatic artery, dividing into iu right ud 
len bruchei : chHe la it n Ihi vena portie, cm icruii The nulcus, into 
wUdb thcM vuhIi ate puHitR, ii. the iraniverH hepatic jiulcus or liaui of 
the pBIa, and the labei bouadinE it receive ilu the mnu of anterior and ' 
pmleiinr portal ominences. r. The remains aF the uinbilical vela. k. 1'he 

tion and of power below the seat of miaohief, the fteoos eaoaping 
and the urine being retained. Wlien the upper part of the cord is 
injured, death may result from [laralyais of the muscles oE respira- 



0/ iftfl Tftr^af.— Div 
of the internal jugular 
larynx and trachea a 
dtmctnres contained in the 
IFuurtJs of Ihe Limns at 
'.frequently by inflammation. 



of the carotid artery is fatal, and thai 
eiuessively dangerous. Wounds of the 
ot usually daageroua. The important 
neck and che-it are shown in Fig. 7ti. 
followed by hujmorrhage, and very 
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Of the Chest — inciBed woands of thn oheit walls do not present 
much danger 1 severe blows, however, by caaBiDg Iracture of the 
bones and internal injuries, frequently prove fatal. 

Of the Pulmonan/ Arlenj /ink Aorta are fatal. 

Of the Thnracic Dvcl and (Eiophagui are very rare. 

0/ the ffcdi-i.— Penetrating wimnda prove fatal in conaeqaeiioe of 
tbe litomorrhage they produce ; those of the baie mors speedily 
Fatal than those of ihe apex. 

Ofth/t D'l-iphr'tgm (Fie. '5). — Usnally ate daiigerons from heruitt 

-Wounds of the abdominal walla may provn 
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g m d g ventral hernia 

my g h g the abdomen, 

the text-books 

Of L (Fg 8) Th ag 
divided. Wounda of tha gall-bladoer 
and inflammation of the peritoneum. 

Of the SInmach (Fig. 81).— These may prove fatal by ihock. by 
hiemorrhitge, or by inllammation. 

Of the InU'slines (Fig. 81).— These may prove fatal in the same 
\vay as do thoiie of the stomach. They are more dangerous in tho 
small intestines than in the large. 
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Fig. Si. 




of the W"""";- ^^1?.' olX""™™ Sf 'ih! mall i'n.c'li'". '*■■ Api 
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OJ the ripleen, — Deep wounds. prove fatal in consequence of 
liaBmoriliaj^. 

Of the Kidneys (Figs. 79 and 80).»Tbese maj prove fatal by 
bsQmorrhai^e, inflammation, or extravasation of urine. 

Of the Bladder. — May prove dangerous from extravasation of 
urine. 

Of the Genital Organa.-i-F a.ia\ bsBmorrhage may follow removal of 
the penis; if hoBmorrhajze does not pccor, tbe removal of this 
organ is not dangerous. Bemoval of tbe testicles may cause' a fatal 
issue from shock to tbe nervous system. Wounds of the spermatic 
cord may lead to dangerous haemorrhage.. Wounds totne vulva 
of women are exceedingly dangerous in consequence of ihe large 
plexus of veins contained in them and which are destitute of valves; 



BEATH VAOM STAAVATZOIT. 

Very little is absolutely known as to tbe length of time necessary 
to cause death by starvation, but it has been proved that life may 
be prolonged for some considerable time without food, providing 
water is allowed. TheJ'symptoms may be abdominal pain, which 
pressure relieves, redness of the eyes, intense thirst, progressive 
emaciation, dry dusky skiu, exhaustion, delirium, and death. The 
morbid appearances are the following : Marked emaciation and 
anaemia, the skin dry and shrivelled, the muscles small, soft, and 
devoid of fat, a peculiar foetid odour from the body, the liver small, 
and the gall-bladder distended v/ith bile. The heart and^kidneys 
are destitute of fat, and the internal organs shrivelled and blood- 
less. The stomach is quite healthy although bile-BJbained ; at other 
times it may be collapsed, empty, and contracted, and attended 
with more or less ulceration of the mucous membrane. The 
intestines arc also contracted, thin, and empty, and shrunken to 
such a degree that the canal is almost obliterated. 

In the absence of any disease productive of extreme emaciation, 
buch a state of body affords a strong presumption of death, by 
.starvation. 

BEATK FROM ZiZGHTXTXlTO. 

The signs of death by this agency must necessarily vary greatly. 
.In some cases there are no signs; in others the body may be most 
curiously marked. The presence of a storm at the time the deaths 
wore alleged to have taken place, and other accompanying circum- 
stances, will help to assign the cause of death. 

The clothes have been ifound torn from the body with hardly any 
injury to the individual. The wounds on the body may be some- 
times laceratocl, at other times punctured. Steel articles worn at 
the time may become magnetic. Occasionally persons destroyed 
by lightning have been found exactly in the same position that 
they occupied during hfe. 
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DSTSCTZON or BZiOOD-STAZMS. 

Ked stains on articles of clothing, on cutting instruments, on 
floprs, and furniture, may require examination ; or the character of 
watery solutions may require to he determined ; the medical jurist 
may also be asked to distingi^ish the blood of man from that of the 
lower animal. 

Nalced-eye Appearances. — Blood-stains on a dark-coloured 
material in daylight may be easily overlooked, but may be readily 
observed by bringing a lighted candle near the cloth. When 
recent, blood-spots are of a bright- red colour, if arterial ; of a purple 
hue, if venous. Exposure to the air renders the latter brighter. 
When a few hours have elapsed, blood-stains acquire a reddish* 
brown tint, and this colour they maintain for years. 

Microscope. — Blood may be known by the presence of the 
characteristic blood corpuscles. The shape 
in m^n of the blood-cells is round (Fig. 82) ; 
in birds, batrachia, fishes (Fig. 83), it is oval 
or elliptical. 

Action of Watpr. — Blood -stains dissolve 
rapidly when the material containing them 

is placed in cold 

water, and they 

form a bright-red 

solution. Rust is 

not soluble in water. 
Heat. — To remove 

a blood-stain from a 

knife, if the metal 

is heated, the blood 
peels off, which rust will not do. If the 
metal on which is the blood-stain is ex- 
posed to the air for a long period and rust o^'^^e blood in the domestic 

• • m 'Ji Ji 1 1 1 ii X J. 'ii I fowl, seen in profile, p. Cor- 

is mixed with the blood, the test will be p^scles of the blood in the 
valueless. The solution of blood in water frog. r. Corpuscles of the 
is coagulated by heat, its colour is com- |;S°°<i 'm^ Jl'LH^^^'rW ^^ 

o J ,'n ,. 11 kind. Magnified nearly 400 

pletely destroyed, and a nocculent muddy- diameters. 
brown precipitate forms. 

Caxisiic Pol ash. — The coagulum formed by boiling the solution 
of blood in water is soluble in caustic potash, and the so-prepared 
solution is then greenish by transmitted, and red by reflected light. 

Nifric Acid — On the addition of nitric acid to a watery solution 
of blood, a whitish-grey precipitate is formed. 

Guaiacum. — On adding fresh" tincture of guaiacum to the 
blood solution, a reddish-white precipitate of the guaiacum resin 
results ; and on the addition to this ot an ethereal soIxsAaoiv <i^ ^'«^; 
oxide of hydrogen (ozonised etYier), a T\Ci\i ^^VV^^"^^'^^^ ^Ovss^^ x^ 
developed. This test is extremely ddicaU, ^^^ V^!^ ^x^^^-^^x ^-i^^^ 



Fig. 82. 



Human bloud £orpusclci>, 
magnified nearly 400 timcb 
in ammeter. 




Elliptic Corpuscles oj the 
Blood in birds ^ batrachia ^ 
and yishes. a. Corpuscles 



drop of bloml in sis ounces of water. This test is directly appli 
cable to Ktains on linen. 

JI'iMun 'JWI.—yihea this test sncceeUs it is qnite conclusive o 
tlie preaence of blood. I'o apply it, the blood aolation evaporatcJ 
to dryness la used, or soioc dned blood from a stain, or the pre- 
cipitale caused by acetate of zinc or by tannin. To the dried 
portion of liluod is added glacial acetic acid, with a crystal of 
chloride of aodiuin, and the whule is carefully boiled over a spirit- 
lump; on I'linlinir, the mass shows (microBCopically) intermingled 
with crywlaln of acetate and chloride o( sodium, very large 
numberH of dark-brown rhombic prisms of bsmin. Theae are 
known as 'J'iirhni-iiii\ UriihUih, and consist of » compound ol 
hydrochloric acid with hicmatiQ, which is one of the products 
ol the decomposition of h:umaglobin. 

Si«-cli-os."j<, . — Solutions of the colouring matter of the blood 
when of the right degree ot concentration show in the spectnim 
two dark absorption bands in the green, between too li'nei 
U and B. The Krst absorption band— i.e., from the left— is 
r and defined more sharply than the second, a green iDter- 
ce separating the two. The spectrum with the two abaorp- 
n bands (2, Fig. 84) is that ot oxidised hiumaglobin. Upon tit 
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addidun of :i rtlllu'in^' agent as sodium or amuionium sulphide ur 
a riiiUitiun of protoiiulplmte of iron (to which tartaric acid has 
Iji'on EiJdi'>l to ]irevi'nt precipitation by alkalies) theije two bauds 
ilisai'in'ar, nnd arc rcplaci'il by only one band. This is dark in 
tlie midille. the cilgt's beini: washed ont, nnd it occupies what was 
llie "n^.n iiitrrxp^ice lii'lwci'n llie two iKinds of o.sidised hiema- 
eW... Tlii, iH 11,. .rH-ci™!,! of raluirf }«„m»Bl"l'i"i. (3. Tig. M]. 
I'pi'u shaking tlie solution with uir, it becomes ugaiu reoxidiscd 
and preaenls the speclrom with the two lines as before. A 
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red solution havin;^ the above- mentioned characters can only 
be a solution of hlood- colon ring matter. Bed solutions, as of 
carmine and alkanet root in Holution of alum {Fig. 85), present 
spectra which, upon a careless gtauce, might be mistal^en for 
solutions of hffltnaglohin. The bands of these, however, do not 
occupy the same position in the spectrum, and they are not 
capable of rednction and reoiidation as already described. The 
leductiot) test should therefore always be resortied to in detei'min- 
iog the nature of a anspected blood-alain. By long exposure to 
air, or under the influence of alkalies and acida, hajmaglobin 
becomes dccoinpoaed into a proteid substance, and iKBtnatin 
(a brown colouring matter). Upon adding acetic acid to a solu- 

Fio. 8s. 
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StalnauB/Frtih Blaalando/ Alkomt ItMt iu Almii. Thufi guru shows 
two Mack abwrpiion IranJs in the upper pan of green Hction of spectrum. 
The upper oT ihe Vua ape Ir.i sham appearauces due to i:oluIion oF rie>h 

ing matter to that of fresh blood -^lut Jan. 

tion of heamaelobini the aolution becomea brown, bsGinatin being 
formed; now if the. ttirbid tluid ia sbukeu with ether, a clear 
ethereal solution is formed, and tbis, when examined nith the spectro- 
scope, eihibita a characteristic absorption band which coincides 
nearly with Frauenhofei's line C, in the confines of the orani^e 
and red (4, Fig. 84). In a similar manner, L^maglobin ia split up 
by alkalies into a proteid substance and hi.^matin ; but in this 
case the ha:matin line is broader, and its position lower down the 
spectrum nearer to the line D. the blue end of the siiectrnm bein^; 
much obscured (5, Fig. U4). Tliis alkaline bicmatin can be reduced 
like hxmaglobin, and be again oxidised. In the spectrum of 
rednced btematin are observed two well-defined absorption bands 
like those of oiy-bfemaglobin, but their position is lower down, 
cloaer to the blue. In blood- colon ring matter after exposore to the 
air for some time, but which has not been changed completely into 
hiBmatin, ia observed a spectrum which showa three banda, one 
nearly idtutical with the hicmatin band, and the othpr two like the 
banda of oxy-btemaglobiii. An inlermeiliate transformation of the 
hajmaglobin into nieth hajmaglobin is here supposed tobeindicited. 
md spots of lemon-juice on a knife, have 
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sibDivs the presence oE two 4ai\ BJoao^^'viKi'ft.VMi'^'^v'^*^ 
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situation of one being at the junction of the yellow with the green 
rays, and that of the other in the middle of the green rays of the 
spectrum. 

!Atenstrual blood cannot be distinguished from human blood 
which- has flowed from a wound. 

Liquor ammonisB never turns blood-stains green or crimson, as 
is very often the case when this reagent it added to fruit juice. ; 
with blood' solution it merely produces a slight heighterning of the 
colour. 



SXAMZNATZON OF HAIRS AND FZBmBS. 

Hairs from men or other animals, or portions of some fabric, are 
often contained in blood-stains, seminal stains, and wounds, oz 
they may be found attached to a weapon, and it becomes a matter 
of great importance to recognise the source from which they are 
derived. It is sometimes impossible to say what hair or fibre is 
present, but it is an easy matter to distinguish human hairs from 
those of other animals, and to become familiar with the fibres of 
wool, silk, linen, and cotton. A magnifying po>¥er of from 200 to 
300 diameters will be found sufficient in ordinary cases for the 
identification of hairs and fibres. 

Cotton presents flattened bands of a twisted or spiral structure. 

Linen fibres are rectilinear, having jointed markings at unequal 
distances, with fibres tapering to a point. 

Silk is^cylindrical, is almost free from any markings, and refracts 
light very powerfully.* 

Wool is a variety o( hair ; its fibres are irregular and of unequal 
thickness. 

Human hairs (Fig. 86) have an extremely thin cortical sub- 
stance, and this is more marked by fine transverse lines than in any 
other mammal. 

All hairs consist of a cortical and medullary substance, enveloped 
in an imbricated cuticle. The medullary substance may be absen'- 
when the hair is soft and young, and the entire hair is fibrous in 
appearance. The hairs of the head are generally truncated, or 
split at the free end, those of the body being usually pointed. 

In Fig. 86, I shows the hair of a child with the linear mark- 
ings on the cortical portion. 2 shows the hair of an adult. (In 
cacli case magnified 300 diameters.) The lines are seen equally 
on the cortical portions, the dark shading in the centre represent- 
iujj^ the situation of cells, by which the centre of the medullary 
l)ortion is traversed. At a is seen a transverse section of the hair, 
in which is shown the cortical and medullary portion, and the air 
cells in the centre of the cylinder. Upon measurement these hairs 
arc found to have a diameter of .jjotb of an inch. Some human 
hairs do not exceed the ..Jj^th of an inch. '^ shows the pointed 
extremity of the hair of the cycbrc^j. T\vo\i^\x o^ \^^^i ^^^x^^t^ 
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and the eyelashes are thicker and coarser than those of the head, 
and are opaque, except close to the point, at which they become 
transparent. 

In a microscopical examination of hairs observation should be 
made as to whether they are of the same or of different colours or 
r's.f'ii, whether they are cut at both ends or pointed at one end, 

J'IG. 87. 
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Unman hatr. \, The hair of a chll<l 
(ma2"»fi<i<i 300 diameters), a. Hair of nii 
adult (magnified 300 diameters). ' \. 
Pointed extremity ol the hair of the eye- 
brow, a. Tran-ivcr.Ne section of the hair, 
showingf the cortical and nicdnlhiry por-| 
li<n, and ait-cclls in the centre of lho_ 
r-*Iinder. ' ' ' •'*-' 

y Human hair with the tubular sheath, 
as torn out bjj force. ^ (Magnified 70 dia- 
^meters.), ^ • ■ ' ' ^- 

and whether the bulb or sheath in which they ere w still remains 
attached to them. 

Tn Fig. 87, 4 shows the sheath of the hair with the hair issuing 
from it. This state of the hair is observed when it has been 
torn violently from the skin. Vhe medullary structure frequently 
retains marks of violent treatment, and thus the microscope may 
show indications that a hair has been indented, cut, or bruised at 
either or both ends. 

The hair of the lower animals differs in many particulars from 
that of man. In some animals the fibrous and cellular structure 
are combined, whilst in many the hair is entirely cellular (Fig. 
88). 

The hairs of animals are, generally speaking, coarser, thicker, 
shorter, and less transparent than those of the human aw^Yi^^*. 

The hair of some animals, as t\\a\. ol W\^ cov?,V^^^^>'^"^^^ ^'^ 
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In Fig. 88 the microBcopical differences in the haira of vcirioas 
animals are portrayed. The most striking diSerenoea are afforded 
by the cells and the linear markings on the cortical portions ; 




mcnitc. B. Hair Dflhe horse, Jl^lh of an ingb. 9 Hair oHhc (cul, ,!,lh 
of an inch. 10. Hair of Ihe J<n, ,>„lh of an Lnch. 1,. Hair (5 Ihe low, 
-,.■ jth of an inch. 1?. Hair of ihc failoik deer, ,l^h of an inch in diamcler. 

difference in size is not of so much iijiportanco, Hince haira of yery 
liifleront sizes may be found in the same animal. 

'['he diameter of female hairs is usually some t-j'jq or ysW"''''!'' 
Ips:; than that of male ones ; the root oE male hairs is some j J^ of 
nr inch to , J,; wider than that of tenialo ones. 

VVlioii uncut, the hairs of men have also a broader point, anti 
[rmale hairs arc tar more affected by alkalies than are those cf 

The part of the body from whlcli the hair ha-i £omo nicy ho 
determined partljr by the general appearance, and partly by the 
diameters. 

Ilair cut by scissors uaually retain a certain smoothness of sec- 
tion fo-.' ■ — .?iy days; when hairs have been torn out violently they 
aro gonpraliy crushed and frayed, the hair sheath being, as a rule, 
torn out, in company with the bulb. Hairs, howoTor, that havo 
been lost after fevers and other acnte diseases, rcGcmbic those 
which have bern torn out, as regards the hair slii'iith:i niid bulb?, 
iiiid they may be accumpauied by epidermic scales and blood in 
vmail [y iiantitin?. 



BrvAIN-SUBSTANCE ON WEAPONS.' Si 

Arsenical and narcotic poisoning, ringwonn and syphilis, majr 
cause the hairs to come out of the head very easily. 

The hair may slowly lose its colour from fright or grief. ^The 
hair of children, as a rule, greatly darkens as they advance fn life.' 
A man from thirty to forty-five years of age^is occasionally greyefi 
than one ten or fifteen years older. Certain soils alter the colour 
of the hair of bodies buried in them, and this effect has been attri- 
buted to Tmniic acid. The hair may be changed in colour by 
chloride of gold, or bleached by chlorine, but chemical processes 
generally toughen the hair. The dye produced by the sulphides of 
lead, bismuth, and silver, may generally be dissolved out by the 
addition of nitric acid ; and when tinged by pomade this substance 
may be dissolved out by ether or alcohol. 

Hair resists putrefaction very powerfully, especially if the soil is 
dry. Indigo and ebony frequently adhere to the hair of those 
working in them, and copper oxide has been found in the hair of 
the workers in copper. 

Brain-subitance on iXTeapons. — Portions of brain-substance 
are occasionally found on weapons which have caused fracture of 
the skull and laceration of the brain. When the cerebral matter is 
fresh it cannot easily be mistaken, but when dry it becomes grey 
or brown, and horny. Upon being moistened, its colour becomes 
whiter and its consistence soapy. The only reliable method of its 
detection is by the microscope. If the matter is softened in dis- 
cilled water, or in solution of sodium chloride, the presence of 
merve cells- or of nerve fibres may be discovered. These are small, 
being ^oVo i^^ch, or even less, in diameter. They are generally 
ampullated, or they may be disorganised, only myelin drops re- 
maining. Nerve cells are shown in Fig. 89 (N, O), in which many 
other structures' are also exhibited, that may from time to time 
be of importance in medico-legal investigations. 



Description of Ft<j. 89 (see next page). 

A. Plan of the formaliop of a cell and a nucleus (Schleiden). u. Cells be* 
coming developed into cellular tissue. c. Fragment of epithelium from 
a serous membrane, d. Epithelium scales from the inside of the. mouth. 
E. Transverse section of an intestinal villus, in which is seen the form and 
arrangement of the columnar evithelium. f. Spheroidal epithelium. 
G. Fat cells and filaments of the cellular tissue, h, l. Muscular fibre. 
I. Elastic fibres of the yellow tissue. K. Transverse section of the compact 
tissue of bone, showing a section of an Haversian canal with tho corpuscles 
or lacunae (as they may he viewed), and the canaliculi extending from them 
across the laminae, m. Arrangement of the capillary vessels amongst the 
mtiscular fibres. N. Nerve cells, as described by Hanover, from the grey 
matter of the brain, o. Plan showing the arrangement of the cells and fibres 
in the cortical substance of the brain ; the letters a to /show the fibres in 
layers ; gt points to where they come from, the central white matter inter- 
secting the stratified white fibres of the cortical substance; the strata ob. 
served in the convolutions are arranged in white and grey lav w^ ;!\v.«.\\!ca.v^-«5 « 



FORENSIC MEDICINE. 

Yio. fl9. 




VAP.EOVS TI8SUli3AS BBSS TTNRKE A MJCBOSCOrE OV irlQH T 

l(Sce precediAg page.) 



PAET II: 

TOXICOLOGY. 



2. Organic- 



A POISON 18 any snbstanoe or matter (solid, lipoid, or gaseous) 
whicb, wben applied to the body outwardly, or in any way intro- 
duced into it, without acting mechanically, but bv its own inherent 
qualities, can destroy life. 

Classification of Poisons. — ^A scientific classification is stiJl a 
great desideratum. The following classifications are taken : the 
first from Guy, the second from Tavlor : — 

1. Inorganic. |£Xri?s"eSc"" '^"^ 
f^Irritant — Savin, cantharides. 
Affectzng lungs — Carbonic acid. 
„ heart — ^Digitalis. 
„ hrain — Opium. 
^ „ sjpinal cord — Strychnina. 

/Acid poisons — Sulphuric acid. 
Alkaline poisons — Caustic soda. 
Non-metallic — ^Phosphorus, iodine. 
(Metallic — Arsenic, antimony. 
Vegetable — Savin, elaterium. 
Animal — Cantharides. 

' Cerebral — Opium, alcohol, hydrocyanic acid. 
Spinal — Strychnina, nux vomica. 
Cerebrospinal — Conina, belladonna, aconite. 
Cerebro-cardiac—CQ,\aihskT bean, digitali? 
The following classification is based mainly upon the arrange- 
ment in Guy's " Forensic Medicine.*' 

INORGANIC POISONS. 

00BR0SIY£i> 

The Mineral Acids *-^S\i\phvLric acid, nitric acid, hydrochloric 
acid. 
The Alkalies and their C7ar6ojiafe«.— Potaah, sodai, ^xc^'cc.^xix'a.. 



Mineral . 
Irritants -I • 



Neurotics 
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Ibritants. 

> 

Salts of the Alkaliea and Alkaline ^aW^.-r Sulphate and nitrate 
of potassium, salts of barium, strontium and calcium. 

ifetalloich. — Phosphorus, bromine, iodine, iodide of ])otasdiam. 

Irritant Gases. — Sulphurous acid, hydrochloric acid, chlorine, 
nitrous acid, ammonia. 

Metallic Irritants. — Arsenic, antimony, mercury, lead, copper, 
zinc, iron, tin, silver, bismuth, chrome. 

ORGANIC POISONS. 

Narcotics. 
Opium, morphine, and their preparations. 

Deliriants. 

Belladonna, hyoscyanius, stramonium, solan urn nigrum, solanum 
dulcamara, solanum tuberosum, camphor, cocculus indicus, lolium 
temulentum, poisonous fungi. 

Depressants. 
Tobacco, hemlock, lobelia inflata, Calabar bean. 

CONVTJLSIVES.. 

Nux vomica, strychnina, brucina. 

Asphyxiants. 

Carbonic acid, carbonic oxide, Carburetted Hydrogen, coal gas, 
nitrous oxide, sulphuretted hydrogen, sewer gases. 

Asthenics. 

Hydrocyanic acid, oxalic acid, aconite, digitalis, veratrara album, 
colchicum. 

Inebriants. 

Alcohol, ether, chloroform, chloral, carbolic acid, nitro-benzole, 
benzole, anilin, oil of turpentine, crcasote, Fousel oil, coal naphtha, 
Dippel's oil, nitro-glycuriuo. 

Vegetable Irritants. 

Pwrr/a^ircs.— Aloes, colocynth, gamboge, jalap, castor-oil seeds, 
croton oil, elaterium, hellebores.. 
Abortives. — Savin, ergot of rye. 
Irritants, with Nervous Si/miHovis. — GC nan the crocata, cicu^ 
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virosa, phellandrium aquaticam, ssthusa cynapium, yew, labur- 
num. 

Simple In'iiafils.—Arum, mezereon, ranunculus, bryoiy (white 
and black). 

Animal Irritants. 

Cantharides, poisonous foods, trichiniasis. poisonous Ssb pto- 
maines, venomous leptilea and insects. 

SVZDSXrcss OP POXSOWTWO.— These may be ihfevred from 
the following circumstances : — 

S ymptoms.—'i] auaXly these come on suddenly, the patient being 
in good health, and immediately or soon after having taken a nieaf, 
medicine, or drink. 

Fost-mortem Appearancis, — Certain poisons present characteris- 
tic indications. 

Experimcufs on uinimah. — Tho dog and cat are most uped, since 
they most resemble man in regard to the effects produced in thero 
by poisons. 

uheiuical Anahjisis, — In a living person poison may be di>scovered 
in the urine, in the serum of a blister, or in the blood (obtained by 
bleeding, cupping, or leeching). In the dead body poison mi} be 
detected in tne blood, the secretions, or the internal viscera. 

Behariour of Suspected Person". — A suspected person may be 
shown to hav^e bought poison, have studied the effects of certain 
poisons, have attended alone upon the dead person, prepared medi- 
cine for him, prepared his food, and have removed substances which 
might have been examined. 

THB DZPPfiSSarT CXiASSSS or POZSOK-S: THBZR 
SYMPTOMS AWB POST-MORTZIM APPSARASTCBS. 

CORROSZVSSS. — The chief characteristic is the destructive 
action on all the parts with which they come in contact. Among 
inorganic corrosives are the mineral acids, the caustic alkalies and 
their carbonates, and corrosive sublimate ; among the organic are 
carbolic acid and strong solutions of oxalic acid. 

Sjmptom*. — These are, immediate burning pain in the throat, 
mouth, and gullet, with a strong acid taste, followed by vomiting 
of matters which contain shreds of mucus, blood, and membrane ; 
difficulty of swallowing (dysphagia), thirst, difficulty of breathin^,^ 
(dyspnoea), an iinxious and imploring countenance, with a frequent 
and small pulse, are also usually present. 

Post-mortem Appearances. — Corrosion, mixed with corrugation, 
from strong contraction of the muscular fibres, and followed by in 
flamraation and its consequences. The corrosions may be very 
small, or very extensive. The stomach, gullet, and mouth may be 
white, brown, or yellow, and the stomach filled wHh brown, yellow, 
or black fluid. The textures around the corroded parts are acutely 
inflamed. 
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ZAAZTAdtts. — These substances inflame. the parts with which 
ihey come in contact. They may be of two kinds — 

A. Those by which life is destroyedr simply through the local 
irritation they occasion (the principal vegetable irritants, the less 
sictive metallic poisons, irritant gases), and 

B. Those which exert specific remote effects in addition to the 
local irritation (arsenic, antimony, lead, copper, phosphorus aud 
loditie, canthafides). 

Symptoms. — Burning and constriction in the gullet and throat, 
tenderness and pain in the stomach and bowels, nausea, thirst, 
purging, bloody stools, and vomiting, difficulty in passing urine 
(dysuria), coldness of surface, irregular feeble pulse; death result- 
ing from collapse, shock, exhaustion, or convulsions, and in some 
cases from inanition or starvation, from injury to the oesophagus, 
by which food is prevented from entering the stomach. 

Post-mortem Appearances. — Inflammation and its results. 
TThickening of the coats of the stomach, gullet, fauces, and duo- 
clenum which may be ulcerated or. gangrenous. The surface 
etudded with vessels filled with dark blood. The small intestines 
are often the seat of acute infiammation, the mucous membrane 
\)eing ulcerated and softening. 

pozsoirs ACTZXTG OH TBz: BRAZur.—Of these there are 
three classes, as follows : 1, the opium group, producing sleep ; 

2, the belladonna group, producing illusions and delirium ; and 

3, the alcohol group, producing exhilaration succeeded by delirium 
or sleep. 

Symptoms.^— Those o^the opium group are: giddiness, dimness 
of sight, headache, contracted pupils, noises in the ears, confusion 
of ideas and drowsiness, passing into insensibility. Of the bella- 
donna group ; spectral illusions, delirium, dilated pupils, thirst, 
and dryness of the mouth. Occasionally, though rarely, there 
may be paralysis and tetanoid spasms. Of the alcohol group; 
excitement of cerebral functions and of the circulation, loss of 
power of co-ordination and of muscular movement, with double 
vision, leading to profound sleep and deep coma. Delirium tremens 
is characteristic of the chronic form. 

Post-mortem Appearances. — In the opium group: the veins 
and sinuses of the brain are full, and there is effusion of 
serum into the ventricles and beneath the membranes. In the 
belladonna group there are no special appearances. In the 
alcohol group : indications of inflammation, the brain and its mem- 
branes are congested, there is fluidity of the blood, and rigor mortis 
is of long duration. 

PozsoTfs ACTZXTG OTf TBz: spziTAZi CORD.— Strychnina, 
i&c. Tetanic spasm is the leading symptom. 

pozsoTfS AFFz:cTZirG THz: BziasT.— Death results by 
sudden shock, syncope, or collapse. Among these are, prussfc 
acid, oxalic : acid vand the pxalates,^ aconite, digitalis, »Dd 
jiobacco,. 
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Pozsoxrs ACTXxra oxr tbs ZiUKros, — Carbonic acid gas 
is the type of these. 
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CO&&OSZVZSS AXn> ZRSZTAWTS. 

Acute Gastritis. — This affection can, however, scarcely be said 
ever to occur idiopathically. 

Asiatlo and ZSn^lisli Cbolera and all Acute Znllammations 
of the Alimentary Canalf sucli as Dysentery. — The vomit 
in cholera seldom contains blood ; this event is common in irritant 
poisoning. Pain and constriction in the throat is rare in cholera, 
and in this disease purging is an earlier symptom than it is in 
poisoning. 

Zleus, Strani^ulated Hernia.— Here constipation is usually 
present, and the vomited matters are faecal. 

Rupture of Abdominal Viscera. — Sudden death has resulted 
from the rupture of the stomach directly after or during a meal, 
possibly due to an attempt at vomiting. Aneurism, rupture of the 
intestines, of the biliary ducts, uterus and other viscera, apoplexv 
of the ovary, bursting of the Faltopiati tubes (in all of which 
collapse, pain, vomiting, and death in less than twenty-four hours 
have been observed) have been confounded with cases of poisoning. 
Post-mortem examination will, of course, reveal the true cause of 
death. Drinking a drau^^ht of cold water when heated has led 
to sudden death. The chief 'evidence in such a case will be the 
absence of poison. 

BI88A8S8 szMV&ATziro poisowzxra ST 

WARCOTZCS, STC. 

In manj diseases of the nervous centres, coma and insensibility 
are prominent symptoms. Similar symptoms occur in ursBmic 
poisoning, epilepsy, apoplexy, hydrocephalus, blows on the head, 
and sometimes even in fever. 

In Bpilepsy, the history, the chronic nature, the length of the 
fits, and the peculiar character of the paroxysms will guide the 
diagnosis. 

In Apoplexy, the general premonitory symptoms naust be noted. 
It usually attacks the old, and it is frequently impossible to awaken 
the patient from the apoplectic sleep. 

In Poisoningr by narcotics there are no premonitory symptonui, 
persons of any age may be the victims, and with sucn poisons as 
opium it is possible to arouse the patient. 

Zdiopatliic Tetanus is not common. The di£ference between 
this afiection and poisoning by strychnina are the following : — 



88 



iTOXICOLOaY. 



ITDIdPATniC^TETANUS. 

Oradual 'sapervention of 
symptoms/ which are at first 
obscare, be^j^nniapf with diffi- 
calty of swallowinf^. Trismus 
(locked-jaw), the earliest and 
most 'prominenty symptom, fol- 
lowed by stiffness of the trunk 
and extremities. 

Facies tebanioa yerj charac- 
teristic. Opisthotonic attacks 
less frequent, severe, or exten- 
sive, not coming on for several 
hours or even days. 

Spasms tonic (persistent). 
Very rarely any intermission in 
the symptoms. Deglutition 
slow una difficult, sometimes 
impossible, the moutb being 
spasmodically closed. Death 
results after several hours or 
days, or recovery is very slow. 

Other poisons than strychnina may cause tetanus, but in this 
case the tetanus will be generally complicated with other symp- 
toms, whereas in strychnin a-poisoning tetanus is the one promi- 
nent symptom. The tetanoid convulsions of epilepsy and hysteria 
also must not be forgotten, although the general history of the 
case, the nature of the spasms, with the rapid alternations of 
relaxation and contraction, and the rarity of a fatal ending will 
usually point to a correct diagnosis. 



Tetanus op StRTCHKitrA. 

Ra^pid sapervention of symp- 
toms, reaching full development 
in a few minutes. Trismus only 
exists imperfectly, and may even 
be absent altogether. 



Facies tetanica very slight oi 
absent. Opisthotonos very early 
active and violent. 



Spasms clonic (intermittent). 
Deglutition perfect but peculiar, 
fluids being gulf)ed down with 
an effort, m a similar manner 
to that in which hydrophobic 
patients swallow. Death usually 
m less than three hours, or re- 
covery very rapid. 



When called to a case of supposed poisoning, the medical maik 

must take possession of any medicine, food, vomited matter, faeces, 

or urine that may be. in the room, and should seal them up for 

subsequent investigation, in perfectly clean vessels. He should 

observe the temperature of the body, its position, any marks of 

violence, the state of the rigor mortis and of the mouth and gnllet; 

when making a post-mortem examination he should remove the 

alimentary canal and preserve it ^or further examination. A 

double ligature should be passed round the duodenum a few inches 

below the pylorus, and also round the oesophagus. The stomach may 

be removed entire, without the ris'k of spilling its contents, upon 

cutting the gullet and the intestine across beyond the ligatures. 

In a similar manner the intestines may be removed. The entire 

liver, or a portion of it, should be also preserved. 'The whole of these 

organs must be placed in a vessel, without any^presorving fluid. 
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then tied up, sealed, labelled, and initialled. As soon as ^ssible al 
observations should be wntten down. 

TSBATMBirT OF pozsowzira asirBRA&&Y. 

The first indication is to eliminate the poison by administering 
emetics, in order to cause vomiting, or by employing the stomack- 
pump. These methods, however, are not always admissible. 
Sulpnate of zinc in 20-grain doses is one of the best emetics. In 
narcotic poisoning, after other emetics have proved useless, sul 
phate of copper in 6 to 10 grain doses has been effectual Vomiting 
may be sometimes excited by tickling the fauces with a feather. 
Mustard (a teaspoonf ul or two) in warm water, repeated frequently, 
and also common salt, are often useful emetics. 

The next effort should be te arrest the action of the poison by 
giving some antidote. In cases of poisoning b^kcide 0^ corrosive 
poisons, the appropriate remedies for each oarticular boison must 
be exhibited. Thus : — 

For Arsenical Preparationa the reputed antidote is the hv- 
drated peroxide of iron. 

For Corrosive Sublimate and other salts of mercury, and for 
the salts of Copper, the antidote is albumen. 

For Tartar Smetic, any substances containing tannin. 

For iTitrate of Silver, common salt. 

For the Mineral Acids, magnesia or chalk, alkaline carbon- 
ates, and soap. 

For Oxalic Acid, magnesia and chalk; whitening or plaster 
from the wall of an apartment. No alkalies should be given since 
these form compounds quite as poisonous as oxalic acid. 

For Ammonia, Potasb, or Soda, vinegar, or the diluted vege- 
table acids.' 

The third indication is to avert the tendency te death, and for 
this purpose the endeavour must be te mitigate the symptoms, to 
neutralise the subsequent action of the poison upon the system, 
and to promote elimination of the poison by stimulating the 
secreting functions. Stimulants, cold affusion, and galvanism are 
often useful in the case of depressants and in narcotic poisoning. 
Tn snake-bites the injection of ammonia inte the veins has proved 
serviceable. 

BSTBCTzoir or pozsoirs 

In examining any suspected matters, the general appearance, 
odour, and colour should be noticed. Seeds of plants mny be 
found, or parts of insqct^, as cantharides. Colour may indicate 
salte of copper or bichromate of potessiuni, and an odou^ may bo 
due to alcohol, opium, phosphorus, 6r hydrocyanic acid. ( 

The contents of the stomach and intestines or the viscera should 
be then examined chemically. _ 

The substence may be sometimeB Bep^vA^^ V5 ^vttwvM ^^^^^^'^> 
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and at other'times recourse must be had to Dialysis, in order to 
separate colloid (glue-like substances) from crystalloids. 

Distillation is necessary in the case of volatile bodies such 
as prussic acid, chloroform, phosphorus, alcohol, and hydrate of 
chloral. 

FSSSSurzvs' MBTBOB. — This is employed for the isolation 
of an inorganic substance from organic matter. The substance 
(in fine division) is boiled with about jth its bulk of pure hydro- 
chloric acid, chloride of potassium being added from time to time 
until a straw-coloured fluid is fornred. Disnlphate of sodium i i 
excels is added to this fluid, sulphuretted hydrogen being thc.i 
added to saturation, so as to precipitate the metals as sulphides. 
From an acid solution, copper, lead, mercury (black or brown), tin, 
antimony, and arsenic (yellowish) are thrown down by sulphuretted 
hydrogen. If no precipitate results, solution of ammonia and 
sulphide of ammonium must be added, and a precipitate will then 
indicate iron (black), manganesium (pink), zinc (white), or chromium 
(preen). The residue, after the addition of hydrochloric acid and 
chlorate of potassium, may contain silver, barium, and lead. 

STAS' (OTTO-STAS') PSOCBSS 70R SBPARATZirO 

AZiKA&ozBS. — The pure alkaloids, excepting crystalline mor- 
pliina, are soluble in ether, whereas the salts of the alkaloids are 
insoluble in ether, although the latter are soluble in alcohol and 
water. A solution is made of the stomach-contents, or of the solid 
organs cut up very finely by digesting these with water or acidulated 
alcohol, and then filtering. Ether is shaken with the filtrate to 
remove any oily matters; the ether is then separated, and the 
watery solution is neutralised by the addition of soda or potash, 
the alkaloid being finally removed by ether in a more or less im- 
pure state. 

THS BSTSCTZOHr ADTB ZBSHrTZFZCATZOW OT MZinrTB 

QUADTTZTZSS OF POZSOM*. 

By successive divisions and subdivisions of a grain of strychnina 
strewn upon black glass, the idooo ^^ ^ grain becomes visible to the 
naked eye as a bright speck. Under the microscope crystals of 
arsenious anhydride, weighing the ^^T^y^jJ^jjotj of a grain, may be 
recognised. A single grain of gold may be divided mechanically 
itito 490,000 visible pieces, and visible by the microscope into the 
amazing number of 4,900,000,000 fragments, so that it becomes less 
surprising when in reference to the metallic crusts obtained by 
Marsh's apparatus, the half-millionth or millionth of a grain is 
spoken of. 

'I'he 3O0OO ^f sulphuretted hydrogen, ^oioo of bromme, and 
-oJouo ^^ o^^ ^^ resin, will produce a distinct impression on 
the sense of smell. 

The following are the methods employed for the detection of 
minute quantities of poisons : — 
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1. Snhlimafwn on fo Flaf Surfaces. — ^The simplest form is with 
fch« spirit-lamp aud platiuum foil. Some poisons, as corrosive sub- 
limate and arsenious anhydride, are- sublimed without residue, 
whereas others, as the alkaloids,, change their colour, melt, and de- 
posit carbon. The most delicate method of subliming arsenic is 
the following : — The mixture of arsenious 
anhydride and charcoal is dropped into a tii^. go. 

clean and dry specimen tube (Fig. 90, a). 
This is supported in a circular hole by a 
metal \xr porcelain holder (h). The disc of 
p^lass (c) is first dried in the flame of a spirit- 
lamp, and then placed over the mouth of the 
tube. To the bottom of the tube the point 
of the flame is then#steadily applied. The 
vapours of the metal when first disengaged 
unite with the oxygen of the ,air, and ar- 
senious anhydride is reformed and deposited according to the 
temperature, either as an amorphous powder, or in glittering 
crystals. The crust consists of a mixture of arsenious anhydride, 
jind the metal arsenium, and when examined by the lens or micro- 
scope by reflected light, the sparkling triangular facettes of the 
octahedral crystals, of arsenious anhydride arc seen projecting 
through a layer of metal. 

If a drop of liquid supposed to contain arsenious anhydride be 
evaporated on a porcelain slab, and a stain is left, it may be tested 
as follows (Fig. 91). In heating the slab (a), the superimposed disc 

Fig. 91. 
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of glass (c) resting on the rlug (5), will become misty, and upon 
microscopical examination this mist is seen to consist of crystals 
of arsenious anhydride. 

In this manner characteristic results may be obtained with even 
^,j\,(^ of a grain of arsenious anhydride. 

The following (Fig. 92) is a simple arrangement for noting the 
temperature at which changes of form and colour, and sublimation 
itself, take place. For the porcelain slab above described is sub- 
stituted a disc of copper with a hollow nipple, so made as to receive 
a thermometer indicating degrees of heat up to 600*^ Fahr., or more. 
Tho substance under examination is placed on a fragment of micro- 
scopic glass turned into a shallow cell by a glass ring cut from a 
tube, a disc of microscopic glass resting on the ring. After 
placing the cell upon a copper disc, the flame of a spirit-lamp is 
applied steadily to the under surface of the copper at a» ^<ivc^ 
equidistant from the thermometer and Wvfe «v3\>^Wcv^ifc'S^.'s»^. 

Of the most active poisons in qnatvUlVea ol ^^ -^\^^ ^^ "^ sgt-^iJvxv 
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or less, supposed to be reduced to powder, the following arc 
examples : — 

A. Subliming without change of form or colour: — 

ArseDious JLaliydride sublimes 
at 260°. 

Calomel publimes at 240°, 

Cantbaridine sublimes at 212° ; 
melts at a higher temperature. 

Corrosive Sublimate sublimes 
at 200°; also melts at a higher 
temperature. 

The sublimate from calomel is 
amorphous (without form), but the 
first three substances yield crys- 
talline sublimates, which consist 
respectively of octahedra, groups 
of plates aud prisms, and groups 
of needles. 

B. Tartar Smetio decrepitates 
at 380°, at 480° sublimes slowly and 
scantily, and at 550° chars. 

C. Stryclinina; until sublima- 
tion at 345°, no change of form or 
colour ; at 430° melt», darkens, 
depositing carbon, still yielding 
sublimates. 

Morphina; until its sublima- 
tion at 330°, ro change of colour or 
form ; melts at 340°, darkening and 
depositing carbon, still yielding 
sublimates. 

2. Liquid Beactions on Dry 
Spots. — When a sublimate as pure 
corrosive sublimate or strychnina 
does not contain characteristic 
crystalline forms, tho most minute 
drop of the appropriate test re- 
agent will reveal their true char- 
acter. 
Apparatus for testing poisons (inor- If to*a dry Sublimate of strych- 

ganic and organic) and noting the tem- jj^na, or to a dry dcpOsit from a 
peralure at which change of form and i /• • i.* i: ai. ti i ^j • 

colour and sublimation occurs, showing SOlutlOU m whlCh the alkaloid IS 

the spirit-lamp applied to the substance contained placed uudcr the micro- 

placed on the disc of copper, with hollow _-._»v« n 4-\^,, ^«.^«^ ^i^ .,..1.^1..^^ 
nipple, in which is recdv^d the ther- ^COpe, a tiny drop Ot SlllphunC 

mometer. acid IS applied nrst and a speck of 

the colour-producing re-agent, such 
as bichromate of potassium or peroxide of manganese, be placed at 
the margin of the crust, at this part will appear the blue tint, 
passing through mulberry to light red 
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The coloar tests for strycbnina act more cliaracterlstically in this 
mode than ia any other. 

'I. Liquid Reactions under ilie Microscope, — This method con- 
sists in appljiDg to so small an amoant as a drop of some fluid 
(supposed to contain a poison), a still more minute amoant of 
liquid re-agents. A drop bottle and spatula are employed, the 
drop bottle containing a pipette which dips into its liquid contents. 
The spatula is so formed that the smallest fraction of a drop of 
fluid may be taken up from the drip of the pipette. A drop of 
the suspected liquid is placed on a glass slide and examined, 
ihe re-agent is then applied and the effects observed. For this 
examination n^he binocular microscope is very important. When 
re- agents consisting of saline solutions are used care should be 
taken that the solution is of a defined strength, and the form of the 
crystals which it leaves upon evaporation must be ascertained 
previously — these crystals almost always form part of the dried 
spot. 

4. Minute Crystalline Forms. — In detecting and identifying 
minute amounts of poison however obtained (by sublimation, de- 
posit from solution, re-action of fluid with fluid, or liquid with dry 
spot) crystals play an extremely important part. 

Toxicologically the crystals of chief importance are the following, 
viz. : — 

The Octahedron ; the typical form of arsenious anhydride. 

The TetralMBdron ; one of the two forms obtained from solutions 
of tartar emetic. 

Prisms ; six-sided as morphina, four-sided as strycbnina and 
oxalic acid : j^Za^es as cantharidine ; and needles as corrosive sub- 
limate. 

The octahedron and tetrahedron as a rule are isolated and de- 
tached, the rest arranging themselves in groups which present the 
utmost variety. 

The frontispiece shows the regular octahedron in outline 
(A) ; as it appears when a glass model of it is seen with a 
triangular facette in advance (B) ; and as cleft by a plane parallel 
to two of its sides (0). 

, The regular octahedron consists of eight equilateral triangles, 
joined at their edges ; and a section passing through four edges, 

Fig. 93. 




80 as to diviio the crystal into two equal parts, shows a perfect 
square. The section shown in C^aVso dVVv^'taVJti^ 'Jix^^VaVKxsNft*^^^ 
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equal parts, each of which lias a hezagoa. for: one* face .and an 
equilateral triangle for^the other.^ 

The entire crystal is presented under different aspects, according 
as it adheres bj an angle, edge or face, and the light is .reflected 
from it or traverses it. - ~ 

In groups of crystals seen by reflected light, or in opaque models, 
two, three, or four sides only are exhibited as in the illustrations 
(IV 93). 

when light is transmitted through the crystals, these forms are 
modified and disguised by shadows such as are seen in Fig. §4. 

Fig. 94. 
1, 2 3 4 5 « 

It is seldom that the eight sides of the octahedron are seen, as in 
the fifth of the series in which three dark triangular spots and 
three receding triangles represent six sides and two parallel equi- 
lateral triangles the seventh and eighth sides. 

Occasionally, instead of being moulded on a square, the octahe- 
Jron is built on an oblong, in which case it assumes the form .o£ 
Fig, 96. 

These forms of crystals can' be recognised in most groups oi 

l''u;. 9j.- Fig."967 
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crj'stals ; still the octahedron ia not always perfect. Its sides 
may be indented and its angles rounded, thus resembling a trefoil 
b^lg. 96. 

Like the entire crystal, the half crystal fci'med by the section 
iudicated in (J (frnniis]jiecc) may present itself in various 
different attitudes as shown in the ioilowing illustration (Fig. 97): 



Fic;. 97.. 
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1, US a simple e(iuilateral triangle; 2, as an equilateral *.r;angle 
vesting on half the adjoining triangle as a base; 3. z:^ a simple 
hexagon; 4, as a hexagon with three small eq^i;i' liberal triangles 
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lu ttliadow ; 5, as a truncated equilateral triangle ; and 6, as a tii»urc 
having the appearance of a triangular prism. 

These half crystals, by the juxtaposition of their corresponding 
pLirts, form twin crystals or macles, as seen in Figs. 98 and 99. 



Fk;. 98. 
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The rectangular prisms seen in Fig. 100 are of less frequent 
occurrence. 

In some specimens, plates of various form, size, and thickness, as 
in Fig. 101, are also common. 
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The rhombic dodecahedron, shown in the various positions m the 
first four of the annexed figure ''Fig. 102), and the twin crystals 



Fig. 10: 



(macles) presented in the fifth and sixth, go far to complete the his- 
tory of crystals of arsenious acid, taken as an example of a crystal of 
definite form, assuming appearances the most various, by reason of 
differences of position, rotation of half crystals, imperfect develop- 
ment, and modifications of form in . harmony with the cubical 
system to which it belongs. 

The tetrahedron shown in outline in D (fronii8])\ece) together 
with the nltcrnative form (F), (consisting of a cube with tho 
edges removed) is interesting in a medico-legal sense from tho 
fact that it is observed in some deposits from solutions of tartar 
emetic (potassio-tartrate of antimony). The tetrahedron consists 
of four equilateral triangles joined at their edges, and is constantly 
seen in the form depicted in the shaded crystal (E). 

The remaining crystals iniuortant in medico-legal inquiries g^ro 
principally the priamLitio forms and pl;i.tes holding a prominent 
place among the deposits and sublimates from. v^oWvav^w"^ ^ *v^^ 
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alkaloids. Tho chief are the following :— (G), of strychnina, the 
rectangular four-sided prism ; (H),of morphina, the six-sided prism ; 
and ([) of oxalic acid and sulphate of zinc, the right rectangular 
prism (see frontispiece). 

Fig. 103 shows (1), the deep hexagonal plates of strychuina as 

FiQ. 103. 
12 3 I 










they appear when deposited from solutions of benzole ; (2), the 
pentagonal dodecahearon observed in the same deposits; (3), the 
deep square plates of bichromate and ferrocyanate of potassium ; 
(4), shows the rhomb, which is of less interest medico-legally. 

The frontispiece shows (1), (2), (3), crystal forms occurring in 
deposits from a solution of strychuina in benzole ; (4) a square 
plate (frequently modified by cross-marking and indentation as 
shown in the small enclosed figures) coinciding with (9) ; (5), wide, 
oblong plate variously truncated and disposed in groups belonging 
to the reactions of brucina with sulphocyanide of potassium and 
with perchloride of mercury ; (6), leaf-like or winged form blended 
with oblong plates (o), shows the rapid reaction of brucina with 
IVrricyanlde of potassium, in which the iridescent. (rainbow) colours 
(»r the thin curved plates in the manner of their projection in the 
liquid at every angle resemble some of the most delicate and 
beautiful of insect forms; (7), the flattened prism belonging to 
oxalic acid ; (7), square prisms, and (8), hexagonal prism, belong- 
ing to strychnina and morphina respectively ; (9) variously formed 
groups of plates and needles. These (4 and 9) are quite charac- 
teristic of the instantaneous reaction of strychnina and bichromate 
of potassium, and of the slower reaction of bichlonde of platinum 
with this alkaloid ; (9), the long rectangular plates, variously crossed 
and grouped, are equally characteristic of the instoni aneons reaction 
of sulphocyanide of potassium with stnjclinina and also of tannic 
;icid with morphina — the former in groups of great length and 
beauty, the latter usually detached and far smaller ; (10), pointed 
[.risms seen in perfection in the reaction of strychnina and the 
spirituous solution of iodine with sulphuric acid; (11), double 
^n-oiq) of needles, radiuting from a i:)oint. occurring with crystals of 
straight and curved outline (.") and 6) in the reaction of brucina 
with ferricyanide of potassium (red prussiate of potassium), a very 
characteristic reaction. These forms, radiating from a point, arc 
common in many marginal crystals, as, for example, atrychnina 
with iodo-iodide of potassium 'ind marpliind- witn hydrochloric 
acid; (12), tufts common in deep drops, when in shafloif'er ones 
gi\)up8 of needles and fine prisms are abundant; (13), faintly 
marked and (14) thicker and coarser discs, and (15) with curved 
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edges are blended with other crystalliiie forms, the last (16) bein^ 
common in the reaction of strychnina, with perchloride of iron ; 
(16) star-fish crystal, perfect and large, observed in the reaction of 
hrucina with nitroprusside of sodium ; (17), arborescent or den- 
dritic form, occurring in the reaction of strtjchnina with terchloride 
of gold, and in a remarkable manner with carbazotic acid ; (18), the 
curved claw-like figure, being the elementary form by which this 
last-named reaction is specially marked. In deposits from crys- 
talline solutions these denditric forms are also common. 

CORROSIVES. 

THB MZirS&AXi ACZD8. 
1. Sulpburio. 2* ITltrlo. 3* Hydroclilorlo. 

Symptoms. — The symptoms of poisoning by these acids depend 
upon the degree of their concentration, rather than upon their 
quantity ; but the following are common to them all ; there is an 
immediate burning sensation in the moutb, followed by violent 
pain, extending to the stomach, and accompanied by vomiting of 
dark-coloured cop'ee-g round-like matters, containing blood and 
portions of the lining membrane of the stomach. All the tract 
through which these poisons pass is shrivelled and corroded. 

Sulphuric acid produces upon the skin a dark brown or black 
stain {charring) whilst black cloth is stained of a dirty brown 
colour, which afterwards becomes red. . 

Nitric acid turns the skin and woollen clothing of a bright 
yellow colour. 

Hydrochloric acid stains the skin white. 

Treatment. — Magnesia, chalk, plaster from an apartment, soap- 
suds, oil, milk, or mucilaginous drinks, linseed tea, gruel, eggs, and 
barley water are the appropriate remedies. 

The stomach-jyuiii.'p should never he employed. 

Post-mortem Appearances. — Corrosions and stains upon all 
the parts with which the acid has come in contact. The stomach 
is filled with black, yellov:, or brown fluid, or distended with gas. 
The vessels of this organ are injected, and its mucous membrane 
inflamed or charred. Perforation of the stomach is more common 
in poisoning by sulphuric acid than by the other mineral acids. 
When this event takes place the aperture is irregular, its edges are 
blackened, and surrounded by intense iuflaramation and an indigo- 
blue tint is often observed in the mucous membrane. 

SVXiPHVRZC ACZB. OZXi OF VZT&ZO&. 

Quantity Required to I>estroy Ibife {smallest recorded), — One 
drachm. 

Period at which I>eath has taken V'^^ee {shorte8t).^=OiiQ_yiO\it 

and three quarters.. 
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Biode »t BxtraottaD from tbe BtomBota.— The contenta of the 
storaaeh should bo filtered, and to the clear liijiiid any eoUihle salt 
of barium— e.j., the nitrate or chloride — aliould be added ; a, deime 
•nitile jii-ic'pilale of enlphate of bariuiQ ia formed ; thia is ioHoluble 
in ell acide nnd nlkaliea, and may be reduced by charcoal before 
the blowpipe, yielding anlphideot barium, and this with a mineral 
acid pvea off sulphoretted hydrogen, which may be known by it- 
corn man icatiii if a blact sttiin to filtering paper dipped in a solntioa 
of lead. 

Test!. — iTor the concenli-ated sulphuric acid are :— (1) its great 
weight; (2) its energetic union with water, giving out great heat ; 
(3 its charring all organic matters ; (4) with metallic coppei' it 
giic.f off aulphui- dioxide. kDo\¥n by its odour. 
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Qnantlt7 ICeqvlred to Deitror I>lfe {amaUeat rpcr^etl] 

leath ba> taken place {ahortent). — Ooe h< 
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ion ttom tbe ■tomaoh. — If administered 
rinegar, porter, &c., there will be a peculiar 
1 addition to the acid reaction produced by the strong 
acid. The oriiagK ml fumes of the oxides of nitrogen may uol be 
priiliV'l on boiling with copper tilings unless the nitric acid in in 
coiiaideTable quantity ; any viscidity in the liquid must be counter- 
iicted by dilution with water. Always liiter; this operation is 
always very alow, and in its place dialysis may even be resorted to. 
After filtratiou the clear acid liquor should be warmed and a weak 
B^^Iution of carbonate of potossiam 
fi'- '"<■ added; after concentration by 

evaporation, paper, dipped into thia 
solution and dried, burns with 
deflagration. A few drops of the 
filtered solution on a glass slide, 
slowly evaporated to dryneaa, give 
fluted prisms of nitrate of potas- 
aiuiB (6^.104); upon makingasolu- 
tion of these nitrate prisma in water 
and adding a green cri/»lal of the 
pTotosiilphate of iron (t'erroua aalt) 
with a drop or two of sti'ong sul- 
phuric acia, the crystal becomes cf 
a red-broTvn colour, due to the hi- 
C siah a/ Niinir a/ Psiassi«i,i mation of the Dersulpbato of iron 
'^'(mienifiedaodianieKrsl, (ferric salt). 

Teat*. — For the concentrate.: 
nitric acid are; — (1) staioB.the skin yelbw. forming picric ot e<ir' 
basoHo acid; (2) tame morpbina and brucina rsd; (3) in the pre- 
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sence of hydrochloric acid dissolves gold leaf ; (4) gives off ruddy 
&r(ni;}^fames, with many metals, as copper, mercury, silver; (5) gives 
white fames with the vapour of ammonia ; (6) bleaches a solution 
pf indigo. 

armitocBZiOHio acxb. MnntzATxo aczb. 

8PZSZT8 or 8A&T. 

Qnaiititsr Beqnlred to B^Dstroy Xilfe (smallest recordedj.-^MM 

en ounce. 

Period at wblob Seatb bas taken place .(fl^bH66^).— Two 
hours. 

Mode of SztractioB from tbe Stomacli. — ^As a considerable 
quantity of this acid must be present in the stomach to indicate a 
poisonous amount (hydrochloric acid and alkaline chlorides being 
natural constituents of the fluids of the alimentary canal), all that 
is necessary is to filter aud add nitrate of silver, when a white 
jpredpi-tate ot chloride of silver will be formed, which is known by 
the following characters: (a) it is soluble in liquor ammoniaB, and 
iB-precipitated by nitric acid ; (h) it blackens upon exposure to 
lignt ; (c) when heated it melts to a mass, called horn silver. 

Tests. — For the concentrated hydrochloric acid, thejse are: — 
(1) whitens the skin, forming chloride of albnmen ; (2) dissolves 
gold leaf in the presence of nitric acid ; (3) gives oft' chlorine gas 
when added to dioxide of manganese ; (4) gives white fumes with 
the vapour of ammonia. 



Potasb. Soda. Ammonia- 

POTASB AM'B SOBA, 

Symptoms of Polsoningr-— Potash and soda when taken in large 
doses prodnce similar symptoms. The most common form in which 
they are met with is as pearlash or carbonate of potassium, and 
ijoap-lees or carbonate of sodium. Daring the act of swallowing 
an acrid caustic taste is experienced, on account of the mucous 
membrane becoming excoriated by the alkaline solution, if concen^ 
trated sufficiently. There is burning heat in the throat, extending 
down the gullet to the stomach. Vomiting does not always occur, 
but, when it does, the vomited matters may be mixed with dark 
brown-coloured blood, and with flakes of mucous membrane. The 
local eifects depend chiefly upon the degree of causticity of the fluid 
swallmved. There is purging, with colicky pain in the abdomen ; 
the skin is cold and clammy ; the pulse is feeble and quick. After 
a time the tongue, lips, and throat swell and become soft and red. 
Nitrate of potassium (saltpetre), bisulphate of potassium, bitartrate 
of potassium, potassium alum, and potassium sulphide, and even 
common sc^lt (chloride of sodium) in large doses haye acted Oia 
pojsons^ 
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Treatment* — YiDegar and water, or lemon, orange and lime 
juices should ho. given. Also oils, which Ibrm Roaps with these 
alkalies. Opium should be given if there is much pain. 

The stomach-pump must never be used. 

Post-mortem Appearances. — When the case is recent the 
mucous membrane of the mouth, throat, and gullet has been found 
softened, detached, and exhibiting chocolate-coloured or even black 
patches. The larynx and windpipe have presented similar appear- 
ances. The mucous membrane of the stomach has also been 
destroyed in patches, and has been partially inflamed. 

Quantity Required to Destroy 3bife. — Variable; the fatal 
result depending upon the degree of concentration rather than 
upon the quantity. 

Period at wbich Death takes place. — Also variable. Three 
ounces of strong solution of carbonate of potassium killed a boy iu 
three hours. 

Mode of Extraction from the Stomach. — The soapy feel, the 
frothy appearance, and the alkaline re-action of the mixture, are 
characteristic of caustic potash, or soda ojid the carbonates of 
these alkalies. 

1. It is usually sufficient to evaporate the suspected liquid to 
dryness, and then to heat thoroughly, in order to char the organic 
matter. The ash should then be digested with distilled water and 
filtered, upon which the alkali will be found in solution as the car- 
honate. 

2. If it is necessary to separate Ihe caustic alkali (potash or 
soda) from any carbonate that may be present, the liquid should 
first be evaporated to dryness, and the residue treated with abso- 
lute alcohol, in which the carbonate will not be dissolved, but in 
which the caustic alkali will be freely soluble. 

Tests for Potash. — 1. All the potassium compounds give a 
violet colour to the smokeless flame of spirit or gas. 2. The spec- 
trum of this flame shows two bright lines — one in the 'red, the 
other in the violet. 3. Tartaric acid gives a white precipitate of 
cream of tartar (acid tartrate of potassium) on standing or stir- 
ring. The delicacy of this test is increased by the addition of a 
little alcohol. 4. Perchloride of platinum throws down a. yellow 
granular precipitate of potassio-platino-chloride, falling slowly. 

Tests for Soda. — 1. All the sodium compounds are soluble, 
except the antimoniate, and gives an intense yellow colour to the 
smokeless flame of spirit or gas. 2. The spectrum of this flame 
shows a bright line in the ycllov: band, 3. Antimoniate of potas- 
sium throws down a vJiitc precipitate of antimoniate of 6odium, 
providing that the liquid has been previously freed from all bases 
except the alkalies. 

AMMOXrXA. 

Symptoms of Poisoning^. — The strong solution of ammonia 
produces symptoms similar to those of i)otash and soda, ))ut since 
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It is far more irritating, it induces a sensation of cliokinj^', followed 
by intense beat and biirnintj pain in the throat, gullet, and stomach. 
One of the results of this poison is severe injury to the respiratory 
orjjans. A concentrated solution of carbonate of aramonium 
or sal volatile is an active poison in* lar^^e doses. It produces 
stupor and insensibility, severe pain and vomiting, sometimes of 
blood "inhere is sometimes obstinate constipation. 

Treatment. — Similar to that of potash or soda. In poisoning 
by the vapour of ammonia, inhalation of acetic acid or diluted 
hydrochloric acid may be tried. 

Poat-mortem Appearances.— Corrosion of the mucous mem- 
brane o£ the mouth and ihroat has been observed. The viscera 
have shown strong indications of corrosion, the covering of the 
tongue boin^ softened and peeled off. The membrane lining the 
air-passages may be softened and coated by layers of false mem- 
brane, the Iargt*r bronchial tubes being entirely blocked by casts 
of this membrane. The stonr'oli has been found perforated, and 
its lining membrane congested and blackened, resembling some- 
what the appearances presented in poisoning by oxalic acid or sul- 
phuric acid. 

Quantity Required to Destroy 3bife. — Variable. 

Period at which^Beatli takes place. —Also variable. Death 
has occurred in three days after swallowing the strong solution of 
ammonia, and has been protected until three months after swal- 
lowing the carbonate. 

Mode of SSxtraction from the Stomach. — Should the organic 
matter be in a state of dccoui])osition, it will be almost useless to 
attempt to recover the ammonia, for not only i-J ammonia volatile, 
but it is itself also generated by decomposing animal matters. 

I f ammonia or its carbonate is present, the liquid has an alkaline 
reaction and an alkaline odour. About one-fourth of the organic 
liquid should be distilled over, the vapours being conducted through 
a bent tube into a well-cooled receiver containing a small quantity 
of water, acidulated by hydrochloric acid. 

If no ammonia comes off in this way, the materials should be 
examined for other salts of ammonium as follows ; — The residue in 
the retort should be treated with strong alcohol, and then filtered, 
the filtrate heated with caustic potash, and distilled as before. The 
acid solution may then be tested for ammonia. 

Tests. — 1. The salts of ammonium are white, are volatilised by 
heat, and if heated with caustic potash, soda, or lime, yield am- 
monia gas 2. All the ammonium compounds have a strong alka- 
line reaction. 15. Their solutions turn red vegetable colours hhie. 
'k Strong solution of ammonia gives mkite furaes^ when placed 
near any mineral acid. ."». This solution, in excess, when added to 
a salt of copper, develops a beautiful deep sapphire colour. 6. It 
also gives a white precipitate with corrosive sublimate. 7. Per- 
chlonde o^ platinum gives a yellow precipitate of amvxvo\\.\a->^\'aKkcv«5k- 
chloride. &. Nesalers :/'efi(.— T\i\a \a v w^y ^^\\ii^\.ft, ^^^ ^i^-ass&H.^\». 
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tlio addition of caustic potasli, with a solution of Uie red iodide of 
mercury and iodide of ]»otas.sium to a solution of ammonia, or any 
of its salts. uj)oii which a brown coloration or precipitate instantly 
appears, consistiuj,^ of the dimercur-ammonium iodide. 

Carlnniali'. of Aunmtniiivi maybe known from other salts in con- 
sequence of its odour, its alkaline reaction, and its volatility as a 
solid, and may be recognised from pure ammonia since it effer- 
vesces upon the addition of a mineral acid. 



BARIUM SAXiTS. 

Bakii'm OuLouiDK. Baiiium Cahhunate. 

Symptoms of Poisoning-. — ('1 he chloride.) — A sensation of 
deadly sickness is experienced, accompanied by sharp burning pain 
in the stomach and bowels. There is violent vomiting and purging 
accompanied by tenesmus. The face is pallid and anxious, the 
eyes deeply sunk, the pulse and heart's action very feeble, and 
there is loss of muscular ]>o\ver, but intelligence and sensation arc 
unallected. Singing,'' in the ears, and twitching of the face are 
experienced, terminating in convulsions and death. T^he symptoms 
produced by carbonate of barium are similar to the foregoing, but 
this salt is not nearly so powerful a jjoison as the chloride. The 
carbonate is employed as a rat poison. Death has occurred after 
takint,' 100 grains of the chloride, and recovery has taken place 
afterhalf a teacupfnl ot the carbonate has been swallowed. 

Other salts of barium which have t)roved ])oisonous are the 
nitrate and the acetate. 

Treatment. — The soluble sulphates, as those of magnesium and 
bodiuni, should be given. The stoniach-pum]) may be employed if 
the case is seen early, and emetics should be used freely. 

HfLode of Extraction from the Stomacb. — The contents of the 
stomach should be filtered :- - 

A. The residue on the filter should be boiled with carbonate of 
sodium, filtered, and the residue washed with distilled water aci<!lu- 
lated with hydrochloric acid. The filtrate may be tested for baryta, 
the oxide of barium, as in the following case : — 

13. To the filtered li<iuid diluted sulphuric acid should be added, 
ap'^ the mixture boiled and filtered. The filter paj)cr should bo 
ignited in order to burn away the organic matter. The residue 
should be boiled with water, acidulated with sulphuric acid, and 
again filto'cd and weighed. 

Every lOO grains ijidicate ()5<"»<) ol' barium oxide; the (Quantity 
of soluble barium salt is thus indicated. 

Cbemical Analysis. — The chloride of barium crystallises in 
plates, which are soluble in water. 

1. It gives a I'jhih' in>nhthlr precii)itate, with sulphuric acid, or 
with an alkaline sulphatp '1. The powdered salt, burnt on plati- 
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uum wire in a smokeless flame. im]>arts to this flame a greeniah' 
tjcUotv colour. 3. The chloride may be detected by silver nitrate, 
with which it yields a ivhU-c silver chloride. 

Carbonate of barium is an insoluble white powder. Upon the 
addition of diluted hydrochloric acid it is completely dissolved with 
effervescence of carbonic anhydride, and when evaporated presents 
crystalline plates of barium chloride. "^' 

STROlTTXirBC 8AZiT8. 

StKONTIUM NlTRATK. STRONTIUM Ci:iX)RIDE.'' 

These compounds are all. more or less, poisonous. The nitrate 
is largely used' in the manufacture of fireworks 

Tests. — 1. These compounds, when ignited, render the flame of 
a carmine-red colour. 2. The soluble carbonates yield white in- 
soluble precipitates, which are soluble in hydrochloric acid and in 
water containing carbonic acid. 3. Diluted sulphuric acid and 
soluble sulph{Ltes yield a white precipitate of sulphate of strontium 
insoluble in diluted ncids. 

Since the precipitate of sulphate of strontium is somewhat 
soluble in water, it does not form immediately upon the addition 
of the test solution. 

CAZiCZtrM SAZiTS. 

Lime (oxide of calcium) is an irritant and caustic poison. In 
cases of poisoning, the soluble sulphates should be administered. 
It must be borne in mind that lime is a natural constituent of 
various tissues. 

Tests. — 1. Tlie calcium compounds, when heated in the inner 
blowpipe flame, impart an orange-red colour to the otter flame. 
Hydrochloric acid should be first, added to the insoluble salts 
before placing them in the flame. 2. The soluble carbonates 

?rield wnite insoluble precipitates of carbonate of calcium. 3. Di- 
nted sulphuric acid yields, in concentrated solutions only, a 
white precipitate of sulphate of calcium, slightly soluble in water. 
4. Oxalate of ammonium produced a white precipitate of oxalate 
of calcium soluble in hydrochloric acid. The delicacy of this test 
is increased by the previous addition of a little free ammonia to 
the solution ; with oaryta and strontia a similar precipitate is 
occasioned. 

TBB ZRSZTAITT OA8BS. 

1. Nitrous acid gas. ^. Sulphurous acid gas. 3. Hydrochloric 
acid gas. 4. Chlorine. 5. Ammonia. 

They all cause irritation and inflammation of the throat, eyes, 
and air passages, and may induce spasm of the glottis. 

Wltrous Aeld Oas constitutes the orange fumes which are 
given off when nitric acid is poured u]^u nv^x^ixo:^ ^t ^var^V^- 
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These fumes are prodaced on ar large scate m tbe'pifocesses of 
water gilding and brass button naking. 

Snlplmroiui Aeld CKm is onu of the products of combustion of 
common coal. It is the chief cause of the irritating gusts from 
baker's ovens, and induces the diseases of the chebt to which the 
London bakers are susceptible. 



Symptoms of FoUonliiff. — This gas produces, even wnen it is 
largely diluted with air, considerable inflammatory action upon the 
eyes, the air passages and the lungs. Persons, however, who are 
accustomed to inhale chlorine are enabled to breathe a remarkable 
amount with impunity. It is stated that those who are constantly 
at work in an atmosphere of chlorine never get fat, or if they are 
fat when they commence the work they so&n become thin. Exposure 
to chlorine vapour does not appear, Jiowever, to shorten life. 

When chlorine is injected into the jugular veins life is destroyed 
rapidly, and after death the blood is found to be fluid and dark- 
coloured. Tidy states that one part in 200 will kill a sparrow in 
five minutes. The symptoms of poisoning by chlorine are imme- 
diate irritation of the epiglottis, windpipe, and bronchial tubes, 
tightness and oppression at the chest, dysphagia (difficulty of 
swallowing), and dyspnoea (difficulty of breathing), severe sneez- 
ing, swelling of the face and protrusion of the eyes. 

Treatment. — The sufierer should be brought into fresn air, 
and made to breathe ammonia, ether-vapour or very diluted 
sulphuretted hydrogen. Inhalation of steam is also serviceable. 

Testa. — The colour, odour, and bleaching properties. 

Hypochlorous Acid. 

Hypochlorite of sodium or chlorinated soda has caused death, 
the symptoms being a peculiar odour exhaled from the breath, 
accompanied by vomiting and intestinal irritation. 

Hydrochloric Acid Gas. 

« This ^as is set free in the alkali works and in potteries. It is 
very prejudicial to vegetable and animal life. 

XIISTAX.X.OZB ZRSZTAM-TS. 

Phosphorus, Bromine, Zodine. 
PBOSPBOaVS. 

( Symptoms of Acute Poisoningr* — These vary considerably in 
their commencement. They may set in rapidly, but tire frequently 
protracted. Usually in one or two hours there is a peculiar dis- 
agreeable taste, with intense warmth in the stomach and bowels, 
gradually increasing to violent burning pain. Eructations which 
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liave a garlic odour and are phosphorescent may be observed. 
Vomiting and purging are not untVequent, the vomited raattcro 
being as a rule dark-coloured, and having the pecaliar garlicky 
odonv of phosphorus. • The pulse is weak, thirst is intense, the 
pupils are dilated, the temperature low, the extremities cold, and 
the abdomen distended, but the intellect remains clear. The 
patient may rally and appear to be recoverinf^, but about the 
third to the fifth dny jaundice y retention of nnne, and perhaps 
delirium, set in. Jaundice is recorded in 12 out of 16 cases. Re- 
lapse is generally sudden, and the o^tient will probably die 
within 43 hours oi its occurrence fiithet comatose or in convul- 
sions. In a few cases paralysis has been observed. Recovery is 
very rare. 

In Cbronic poisoning by pnosphorus there are, weakness and 
fatigue, griping pains in the abdomen, and diarrhoea, intermittent 
toothache, the teeth become carious, the gums swollen, retiring 
daily mure and more from the teeth, and possibly offensive pus is 
seen issuing from them; the cervical glands may be more or less 
indamcd ; eventually the jaw becomes exposed and is found rough 
and diseased. The complexion is sallow, there is gastric disturb- 
ance, accompanied by nervous irritability, eruption upon^ the 
skin, falling off of the hair, tubercular deposits, a black condition 
of the blood, and a great increase of phosphates in the urine. 

The red or amorphous form of j^hosphorus is not poisonous. 
Poisoning by phosphorus is not nearly so frequent at the present 
day, since the red phosphorus is so much more employed than the 
yellow variety. 

Treatment. — There is no chemical antidote for phosphorus. 
The great indication is to remove the poison from the stomach . 
as quickly, as possible. The stomach-pump may be used if the 
patient is seen soon .ifter the poison is taken, otherwise an emetic 
of sulphate of zinc should be given, r 

Sulphate uf conpt'r is especially to be employed in :J-grain doses, 
well diluted, at short intervals. This substance forms with phos- 
phorus a black phosphide, and has, therefore, been proposed as 
an antidote. Magnesia, or chalk mixed with gruel and alkaline 
drinks, should be administered freely, and if the poison has had 
sufficient time to reach the intestines a free purge should be ad- 
ministered. Ko uil or fatty nuUters should he (jiveny since they 
dissolve the phosphorus, and thus assist its absorption. Animal 
charcoal, from its power of absorbing free phosphorus, has been 
recommended, and nitrate of silver has been stated to be an anti- 
dote for phosphorus poisoning. 

The crude French oil of turpentine is also stated to be an anti- 
dote in phosphorus poisoning. With this substance phosphorus 
forms a spermaceti-like mass consisting of tarpmtine-phosphoroH^- 
nvid which is not poisonous. If the case seems desperate transfu- 
sion of blood has been advocated. 

Certain precautionary measures are neceaaary for tha^<^ ^'s^'^ '^^'*^ 
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CDgagcd in the pho8])1i4)rii8 maDufaciories — viz., extreme cleanli- 
ness, the clothes being changed after work, and the face and hands 
washed in some slightly alkaline fluid. Alkaline drinks should be 
taken, and tho mouth occasionally rinsed with a weak solution of 
carbonate of sodium. 

Savcers filled with lurpeuiine should be place<l about the factory, 
iu order that the vapours may be di£Fused thoroughly through the 
room. 

Post-mortem Appearances. — These are generally those of an 
irritant poison, but they vary according to tneJFonn in which the 
poison has been taken. No special morbid appearances have been 
observed in some cases. 

There is usually a peculiar jaundiced (icteric) hue of the skin. 
When the abdomen is opened, black patches may be seen, and per- 
haps luminosity of the stomach and other parts, which have been 
found inflamed and even gangrenous. The mucous merabran'»8 
generally are softened and discoloured. The most im]>ortant and 
uniform change in cases of chronic poisoning is the fatty alteration 
in the liver (which is sometimes associated with its atrophy) as well 
as in other soft organs, as the kidneys, gastric glands, tne heart, 
muscles, and at times the aorta. This fat is undoubtedly produced 
by the decomposition of the albumen of the viscera. 

Quantity Required to Bestroy ILife. — A child died after taking 
the ;^\,th of a grain. 1*5 grains killed a man, and Jth of a grain a 
woman, in 12 hours. Recovery is, however, recorded in a child who 
swallowed a teaspoonful of phosphorus-paste, and in another child 
who had sucked 800 lucifer matches. 

Period at which Beath takes place. — (Variable.) From tho 
third to the seventh day is the most common, but one case occurred 
in half an hour, one in 13 hours, one in 24 hours, and several others 
at periods varying from 2 to 12 days. 

Mode of Sxtraction from the Stomach. — The garlic odour 
and the luminosity in tbc dark of the stomach-contents should be 
carefully looked toi^. 

The odour of phosphorus in organic mixtures is very character- 
istic. When taken in a solid form the particles may be obtained 
€isa sediment by merely washing thu stomach-contents in water. 

By plungiug the tube containing them into hot water, or by 
pouring hot water upon them in a glass, these particles may be 
melted into one mass. Upon exposing a portion of the organic fluid 
in the dark, the luminosity of the phosphorus particles will be 
apparent, and if heat is applied to the surface upon which the 
material is spread, their combustion will take place. Bisulphide 
of carbon is a ready solvent of phosphorus, which may be sepa- 
1 T-ted from organic matters b}' means of this reagent. When the 
phosphorus has become converted in the body into phosphorous 
acid by oxidation it may be detected by the peculiar emerald-green 
colour which this acid imparts to the flame of nascent hydnjgep. 
The best method of extraction, however, is that of Mitscherlich, 
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as follows: — The organic fluid should be distilled in the dark with 
a small quantity qf diluted sulphuric acid, in order to neutralise 
any ammonia produced during putrefaction. The vapours should 
be conducted through a tube kept well cooled by running water, and 
the end of which passes into* a receiver. The phosphorus vapour 
condenses in the tube, a flash of light appearing at each conden- 
sation of the vapour. The distillation should be carried on to 
dryness. This process will detect one part of phosphorus in 
100,000 parts of substance. 

BSOMZWS. 

Symptoms of Foisonlnr. — In a case which proved fatal from 
taking one ounce of bromine upon an empty stomach, there was 
immediate difficulty of breathing, accompanied with intense pain 
m the stomach, great anxiety, with trembling of the hands and 
rapid pulse. The vapour, which is emitted at ordinary tempera- 
tures, 18 extremely irritating to the eyes and the lungs, exciting a 
sort of catarrh. 

When bromine is administered internally it becomes rapidly con- 
verted into hydrobromic acid. 

Post-mortem Appearances. — The stomach has been found ex- 
ternally injected, and internally coated by a thick black layer, the 
mucous membrane being intensely inflamed. The viscera in the 
vicinity of the stomach were of a deep yellow colour, the peritoneal 
coats of the stomach and duodenum injected. The odour of bromine 
has been detected in the stomach contents. 

Mode of Zztraction ftrom the Stomacb. — The colour, odoor, 
and peculiar fumes are characteristic of bromine in the free state, 
but the mode of proceeding to extract it from organic fluids is the 
following : — ^The contents of the stomach should be filtered, and a 
little chlorine- water added to the filtrate. The whole should be 
shaken in a flask with ether, and the mixture allowed to stand for 
the ether to separate, which, supposing bromine to be present, will 
have acquired a yellow or reddisn colour. Decantation mu&t now 
be performed, and after adding a few drops of solution of potash, 
the fluid should be evaporated and the ether preserved. The 
bromine remaining in the flask should be dissolved in water, and 
again* liberated by adding a little chlorine water. Upon adding 
a few drops of starch water, the orange bromide of starch will be 
instantly developed. 

zoBZirs. 

Symptoms of Polsonlngr* — There are * immediate heat and 
pain in the throat and abdomen, with purging and vomiting. ITie 
vomit is probably of a bVown or yellow colour, perhaps bloody. 
The stools often contain blood. Giddiness and fainting, with 
headache and convulsive movements, are not unfrequent. 

Chronic or secondary effects are produced when iodine \& %.^'^\msA. 
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externally, or given internally in small doses, producing the con 
dition known as iodism. The manifestations are generally irrita 
bility of the alimentary canal and indigestion, constant vomiting, 
purging and pain in the stomach, enlargement of the liver, cramps, 
and palpitation. Salivation, increase of all the secretions, general 
wasting of the body, and special absorption of the breast in the 
female, and the testicles in the male, are stated to be ordinary 
symptoms. 

After a mere medicinal dose, iodine may be fonnd in the milk, 
sweat, blood, urine, and saliva. It will be fonnd in the nrino 
after forty minutes, and may not disappear for five days. The 
iodine is then present in the form of hydnodic acid. 

Treatment. — Vomiting should be induced by emetics ; fari- 
naceous foods should be subsequently administered. 

Post-mortem Appearances. — Those of an irritant poison the 
enlargement and congestion of the liver seem constant. The brain 
is usually congested, the lungs normal ; little yellow ulcers have 
been found by Orfila in the stomach of dogs. 

Quantity Required to Destroy 3bife. — (Variable). Bad 
effects have resulted from taking ^ grain three times k day for a 
week, and death has resulted from 20 grains of iodine, whereas 
recovery is recorded after a drachm and a half has been taken. 

Period at which Beath takes place. — Usually within 30 hotirs 
after taking the poison. 

Mode of Extraction fVom the Stdmaeh. — The contents of 
the stomach must be filtered, and should the filtrate be colourless 
and clear, the iodine may be tested for at once by adding some 
starch solution, a blue colour appearing if iodine is present. If 
the filtrate is too dark-coloured to allow the immediate applica- 
tion of the starch, it should be shaken with its own bulk of ether, 
and after the ether has separated, the ethereal solution should be 
decanted and tested for iodine. 

Iodide of Potassium. 

Very small doses of this salt, even 5 grains, have produced 
serious effects in persons peculiarly susceptible to its influence ; 
and, on the other hand, some individuals have taken drachm-dosoG 
with impunity. Salivation has been observed on several occasions. 
The general symptoms are those of severe catarrh. Sometimes 
violent pains in the abdomen, with vomiting and purging, have 
been noticed. In some instances an eruption resembling small- 
pox has been produced by medicinal doses. 

Mode of Extraction from the Stomach. — Sulphuretted hy- 
drogen should be passed through the mixture to transform ai:y 
free iodine into hydriodic acid. The mixture should be heated 
gently to expel any excess of the gas, and excess of potash added ; 
it should then be filtered, and evaporated to dryness. The residue 
is then charred in a covered crucible, powdered, heated with 
water and Gliered. It is then evaporo-tcd to a small bulk and 
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chlorine added, to set the iodine free, and then, upon the addition 
of a little starch, the characteristic blue colour will appear^' 

MSTAXiXiZC ZaaZTANTS. 



The most important preparations of arsenic, from a medico- 
legal aspect, are the following, viz :— The white oxide or arsenious 
anhydride; orpiment, the yello>Y sulphide; Scheele's green, the 
green arsenite of copper ; Fowler's solution, containing arsenite of 
potassium ; by far the most important being arsenious anhydride, 
commonly called " white arsenic.'* 

Symptoms of Acute Poison ingr- — These are usually graaual 
in their development. They may be delayed for half an hour or 
an hour, or even longer, but cases are on record in which, they 
have set in immediately when a large dose is taken. 

iLrsenio acts as an intense irritant. The countenance is ex- 
pressive of great suffering. There is usually intense depression, 
followed by pain of at first « burning character in the pit of the 
stomach, and intensified upon the slightest pressure ; diarrhooa 
with straining, burning pains at the anus, and painful cramps in 
the legs ; violent vomiting is invariable, and it is aggravated by 
the reception of the least substance. The vomited <matter con- 
sists of white gum-like substance, or of brown fluid mixed with 
bile and sometimes with blood. There are constriction and heat in 
the throat. The urine passed is generally diminished in quantity. 
Thirst is intense, the skin hot and dry, headache is acute, the 
pulse rapid and email, the breathing catching, the tongue furred 
and dry, the eyes smarting and suffused, the conjunctivae red ; 
great photophobia (dread of light) is present, with extreme rest- 
lessness, and nervous twitchings in the extremities, these being 
usually intense and long "continued, but the mind is, as a rule, 
quite clear. The symptoms may terminate in convulsions of an 
epileptiform character, or the case may simulate English cholera; 
collapse" may occur with intense coma, or a fatal result may take 
place almost immediately, as if by shock. 

In any form whatever arsenic acts as a poison, whether gaseous, 
solid, or liquid ; and in whatever way applied, either as a wash, an 
ointment, or a plaster. 

Cases of poisoning by arsenic present the greatest variety in 
combination, character, and severity of the symptoms, and the 
most perplexing exceptions and anomalies. 

Chronic Poisoning-. — The symptoms are not so pronounced as 
in the acute poisoning. The eyes become watery and inflamed. 
There are at times an eruption on the .skin (nrsenical eczema) and 
local paralysis ; salivation and even mania have been recorded. 
It is ascertained that arsenic has a specific action upon the diges- 
tive canal, and that this action is irrespective of the method ot^"^ 
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administration ; that the post- mortem changes in the chronic form 
are more noticeable at tne pyloric extremity of the stomach, in 
the acute Form at the cardiac end. The more gradnatBtho poison- 
ing, the more evident is the action on the intestines, and the less 
evident in the stomach. 

The beneficial effects of arsenic as a drug are attributable to its 
peculiar action on the blood, thus diminishing tissne-chaage. 
The injurious effects appear to be due to destruction of the power 
of the blood to become oxidised, and this fluid being consequently 
unfitted for purposes of nutrition. 

Treatment. — Should the case be seen very early or immediately 
after the poison has been taken, the stomach-pump may be em- 
ployed, but never afterwards. Hot milk and water may be 
administered, and emetics of mustard or sulphate of zinc, simul- 
taneously tickling the throat with a feather. Antimony should 
never be given. If copious vomiting has been Induced, eggs and 
milk should be given ; magnesia with sugar in milk is much to be 
recommended, since then an insoluble compound is formed with 
arsenious anhydride. The symptoms must be combated as they 
arise. Stimulants may be given for collapse, anodynes for the 
nervous indications, &c. 

The reputed antidotes are the hydrated peroxides of magnesium 
and iron. The first is prepared by precipitating a strong solution 
of sulphate of magnesium with solution of potash ; the second by 
precipitating the tincture or liquor of the perchloride of iron with 
excess of ammonia, collecting the precipitate on a filter-paper, and 
well washing with water; but each must be obtained fresh, and 
exhibited when moist. Nitrate of potassium should be given in 
repeated doses, in order to act upon the kidneys, by which organs 
the poison is chiefly excreted. 

Post-mortem Appearances. — In some cases no special appear- 
ances have been observed, but the usual indications are those of an 
irritant poison, the result depending upon the quantity taken and 
the length of time elapsing after the reception of the poison. The 
stomach is intensely inflamed, either in patches or throughout its 
whole extent, and in cases where death has resulted in two hours, 
the inflammatory redness may assume a crimson ve^ve^ appearance. 
The organ is generally studded- with petechisB, and particles of 
the poison may be found embedded in the rugs^ if arsenic has 
been taken in a solid form. The coats of the stomach are usually 
thickened and corrugated ; perforation and gangrene are rare. 
The inflammation may extend through the entire length of the 
intestines, but it is usually limited to the duodenum. The rectum 
is invariably inflamed. Although the kidneys, liver, and spleen 
are the great recipients of the poison, these organs generally 
present no special appearances. Arsenic possesses great preserva- 
tive power upon the tissues ; a body has been found well preserved 
seventeen months after poisoning by arsenic, and even longer periods 
have elapsed. 
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^antlty Bequlred to Bestroy Xilfo. — It has been stated that 
the whole amount absorbed in fatal cases never exceeds two 
grains, no matter how ftnnch has been taken. Two erains have 
proved &tal, but recoveries have taken place after very large doses. 
The poisonous effects are said tu be gi'eatly increased when anti- 
mony has been given. 

Period at wlilcb Beatli takes place. — (Variable.) It has 
proved fatal in 20 minutes, or death has been delayed for 10 or 16 
days, or even longer. The usual time is 24 hours. 

Mod6 of Batraetloii from tlio Stomaeli and Vtooara.-— 
(1) Solid white particles should be looked for with a magnifying 
glass, and if found these should be tested. Soot or indigo must 
also be looked for, since arsenic may have been mixed with these 
sabstances. The liver, spleen, and urine should be examined, for 
in these the largest qeantity may be discovered, and even when no 
trace of the.poison can be found elsewhere. (2) The tissues should 
be cut up very fine, then diluted with the stomach-contents, and 
distilled water in sufficient quantity added to render filtration 
easy ; hydrochloric acid should now be added ; then ' the mixture 
must be filtered, and the filtrate divided into two parts, A and B. 

Through A pass sulphuretted hydrogen and test the precipitate. 
B shoula be examined by Beinsch's process. 

The contents of the stomach may be examined both by Marsh's 
and Beinsch's tests. 

The Tasto for arsenions anhydride may be divided into three 
groups : — 

1. Solid ; 2. Liquid ; and 3. Special. 

The solid tests are two in number : — 

(1) Arsenions acid, when heated upon charcoal, emits an odour 
of garlic. (2) When it is heated in a reduction tube with black 
flux (i.e., dried carbonate of sodium and charcoal), metallic arsenic 
is formed, which condenses as a ring upon the upper part of the 
tube. 

The liquid tests are three : — 

(1) Sulphuretted hydrogen gives a yellow precipitate of sul 
phide of arsenic soluble in ammonia. 

(2) Ammonio-nitrate of silver (made by adding just enough 
liquor ainmonise to the nitrate of silver to precipitate the brown 
oxide of silver) gives a canary yellow precipitate of arsenite of 
silver or Hume's yellow soluble in excess of ammonia. 

(3) Ammonio-sulphate of copper (made by adding to a solution 
of sulphate of copper just enough liquor ammonise to throw down 
a pale-blue precipitate) gives a green precipitate of arsenite of 
copper, or Scheele's green, soluble in excess of ammonia. 

The special tests are two in number. 

(1) Marali*s Test. — This consists in the decomposition of arseni- 
oot add by means of nascent hydrogen. A suitable vessel is taken, 
and in it are placed some strips of zinc with wa.tAx ^^A ^^o^cs^ticc^ENs^ 
acid* Hydrogen gas is thuB geueta\jfedi, ^.^^ ^^<i^^^^ *Cqx^n^s^ ** 
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gas-jet witb which the Tessel is farnished. This ^u burns with a 
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(2) Beluacta's Test.— This consists in boilinf; bright strips of 
copper in an arsenical solution 'previonsly afcidolated by hydro- 
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This last test is also employed in the detection of antimony and 
mercury. The differences are the following :^ 

The deposit in the case of antimony is violet, and m the reduction 
tube its sublimate is amorphous, and insoluble in water. 

The deposit in the case of of mercury is bright and silvery, its 
sublimate consisting of bright metallic globules (Fig. 108). 

The deposit in the case of arsenic is steel-grey, ^nd its sublimate 
consists of octahedral crystals, sparingly sol able in water. The 
presence of these octahedral crystals is confirmatory of the 
existence of ai-senic Fig. 109 shows some of the many form.-j 
assumed by crystals of* arsenious anhydride as seen under the 
microscope by transmitted light. 

The purity of the copper foil used in Reinsch's test, i.e., to prove 
its freedom from arsenic, may be shown as follows :— 

A. When clean copper strips are boiled for some time with pare 
hydrochloric acid without api^arent tarnish, the copper may be 
regarded as pure. 

B. Ten grains of the copper should be placed in a small glass 
retort and heated with about twenty grains of the precipitated 

Ceroxide of icon and hydrochloric acid in excess. Lt should then 
e distilled to dryness in a little water. Any arsenic ia the copper 
will be found in the distillate as chloride of arsenic. 

AITTZMOITT. STZ8ZVM. 

The most important preparations of antimony are tartar emetic, 
or the potass io-tart rate of antimony, and the chloride of antimony. 

Symptoms. — in Acute poisoning there are a strong metallic 
taste during the act of swallowing, constriction, heat and soreness 
of the throat and mouth, succeeded by nausea, vomiting, tender- 
ness and pain in the stomach, and followed by profuse diarrhoea ; 
a small quick pulse, cold skin, clammy sweats, and intense pro- 
stration. Death may occur in this condition of collapse, but some- 
times it is preceded by delirium, convulsions, and tetanoid spasms. 
Insensibility is sometimes one of the earliest effects of large doses 
of antimony ; a characteristic pustular rash has in some cases 
been observed in the throat and upon the skin. In rare instances 
no vomiting or purging has been present until after the adminis- 
tration of emetics. 

Cbronlo Poisoninir. — There are nausea, vomiting, and purging, 
extreme weakness and fatal exhaustion. I nfants and young children 
appear* to *be' greatly tolerant of tartar emetic, especially when 
suffering from affections of the lungs or larynx. Applied exter- 
nally as an ointment or lotion, tartar emetic occasions infiani- 
mation of the skin, and a crop of pustules, and if continued may 
induce sloughing. Its external use has been followed by nausea 
and vomiting. 

Treatment. — Wheu no vomiting is present, it "should W \w\\x«ifc^ 
immediately by draughts of warm \vvx.V.et, o\ Vv^V. yo^W, -^jocv^^ Xi'^ 
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fidflin^ the fauces. In the event of these methods failing, the 
stomaeh-pump should he employed. 

The proper antidotes are, cinchona hark, or any fluids con* 
tainine tannin,. such as strong tea, infusion of ffall-nuts, or decoc- 
tion of oak-hark. As soon as the poison has been removed from 
the stomach, strong coffee may he given, and to stay the vomiting 
opium may prove of service. 

Post-mortem Appearances. — Inflammation of the mucous 
menihrane of the stomach, sometimes extending to the small in- 
testines, and rarely to the gullet and throat. The stomach and 
howels are usually coated bv thick viscid slimy mucus. The brain 
and its membranes, and Uie lungs are sometimes inflamed. If 
death has occurred from repeater small doses, the state of the 
csBCum and large intestines should be carefully inspected. The 
blood is usually black and fluid. 

Quantity Required to Destroy &ife. — Yariable. Twojjprains 
have proved fatal to an adult, and three-quarters of a prrain to a 
child. Very severe effects have followed a dose of six grains. 
Large doses, such as one ounce, however, have been taken with 
impunity, by reason of the rapid rejection of the drug from the 
stomach. 

Period at whicb Beatb takes place. — Variable. Tartar 
emetic 'in a single large dose may destroy life in a few hours, but 
a patient has survived nearly five days after taking forty grains, 
and twenty grains has proved fatal to a woman aitei a yea? of 
suffering. 

Mode of Sxtraction firom tbe Stomacb. — The salts of anti- 
mony are decomposed by all vegetable substances containing 
tannin, and in strong solutions they coagulate milk. The stomach- 
contents should be diluted with water, filtered and acidulated with 
tartaric acid, and then sulphuretted hydrogen gas should be 
transmitted through the liquid, in which case the orange sulphide 
will be precipitated. The colour of the precipitate may be rendered 
more or less brown from admixture with organic matters. Should 
this method fail, Eeinsch's or Marsh's test may be employed 
(see Arsenic, pp. Ill, 112). 

If the quantity found in the stomach-contents exceeds the ordinary 
mediciual dose, there is a strong presumption of poisoning, but if 
the amount is small, it is impossible to say that it has been 
administered criminally, until proof is forthcoming that it has 
not been given as a medicine. Antimony is absorbed and may 
be discovered in the secretions, the blood, and solid viscera. The 
same method of detection may be employed as in the case of arsenic. 

The urine should always be examined for antimony. The 
elimination of the poison by the kidneys is very rapid. When the 
quantity present is very small, it has been recommended to suspend 
in a weak acid soliiiion, a coil of pure zinc foil, wound round a 
piece of platinum foil, when metallic antimony will be deposited 
upon the platinum. This deposit may be treated as follows ;~^ 
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1. Wash and digest in strong nitric acid, until the deposit is 
dissolred, and then evaporate to dryness. Dissolve the residue in 
hydrochloric acid and add to the solution sulphuretted hydrogen. 

2. Or dissolve the residue in sulphide of ammonium, evaporate 
to dryness, and thus obtain the orange red sulphide. 

Tests for tlie Compounds of Antimony :-^ 

1. The orange precipitate with sulphuretted hydrogen, soluble 
in sulphide of ammonium. This is the only orange sulphide. 

2. The chloride of antimony when placed in water yields a white 
precipitate (powder of Alga roth). 

3. Antimoniuretted hydrogen bums* and deposits two rings on a 
white plate held in the flame. These rings are soluble in sulphide 
of ammonium,, but not in a solution of chlorinated lime (thqs 
distinguishing the gas from the arseniaretted hydrogen). 

4. Infusion of cinchona, and any solution of tannic acid pro- 
duces a copious dirty hroivn precipitate with salts of antimony. 

MB&CU&T AXTB ZTS P&BPA&ATZOXTS. 

The most important salt of mercury, from a medico-legal aspect, 
is corrosive sublimate or perchlqride of mercury, but other prepara- 
tions have been used as porsons, viz., calomel, or the subchloride of 
mercury; white precipitate, or hydrargyrum ammoniatum; red 
precipitate, or the peroxide ; turpeth mineral, the oxysulphate ; 
mercuric sulphide, mercuric and mercurous nitrate, - mercuric 
cyanide, nercuric snlphocyauide, or Pharaoh's serpent, and mercuric 
methide. 

Symptoms of Poisonlngr* — Those of Acute mercurial poisoning 
appear very soon, frequently immediately after, or in the act of 
swallowing. Tbere is a coppery taste with sharp burning pain, 
extending from the throat to the stomach. The mouth and tongue 
look white and shrunken, as if they had been soaked in a solution of 
nitrate of silver. The countenance is very anxious and the face 
flushed. The breathing is difficult, the pulse thready, the abdomen 
GWoUen and painful, the pain being much increased on pressure; 
pain is, however, in some cases absent, 'l^hirst is intense, and 
there is vomiting cf white stringy or bloody mucus. The skin is 
cold and clammy, the stools bloodv, and the urine is more or less 
completely suppressed. About the third day salivation sets in, 
but this is not an invariable symptom in acute cases. 

Death soon proves rapid from collapse, but it is sometimes 
accompanied by convuhions, and at other times intense coma sets 
in, h( m which the patient never recovers. 

The points of distinction between poisoning by this perchloride 
and by arsenic are as follow : — They begin sooner after the 
swallowing of the poison ; the taste of corrosive sublimate is in- 
intensely metallic; there is intense burning in the gullet and 
throat ; blood in the stools and in the vomit is f«.t \si<5t^ ^x^^^^sci^. 
The activity as a poison over aTsenic \ft <^Ti^\»VJ[i^ ^x««5wt ^^x^^-^civ?^ 
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of the mercary~8alt^and its more intense cbcmical reaction upon 
animal structures. 

Treatment. — White of efrg or wheat flour, mixed with milk, 
should be given at once. It is stated that the white of one e^g is 
capable of neutralising 4 grains of corrosive sublimate. Vomiting 
should be encouraged, and therefore emeties should be given For 
troublesome salivation gargles of chlorate of potassium and uluni 
should be used. The subsequent treatment must depend upon the 
symptoms, but it is advisable to give white of egg in milk for 'some 
weeks two or three times daily. 

In Chronic poisoning the symptoms are mercurial tremors and 
shaking palsy, and they occur in those exposed to mercurial fumes, 
or who are engaged in handling compounds of mercury. They 
usually commence with nausea, vomiting, and debility, a constant 
coppery taste in the moutb, and colicky pains frequently recnrring. 
The breath is foetid,, swallowing and breathing are difficult, and 
frequent hacking cough, and sometimes hiomoptysis occur. Event- 
ually ptyalism (salivation) becomes a prominent symptom^ the 
gums and tongue becoming swollen, painful, red, and even ulcerated. 
In the saliva the metal will be discovered. Trembling and convul- 
sive motions of the limbs, or mercurial tremors, are well marked ; 
the upper extremities are iirst attacked, then the lower, and thus 
walking is made difficult. By active treatment the patient may 
recover, but, nevertheless, death may occur from extreme exhaus 
tion, with gangrene of the mouth, and other indications. 

Post-mortem Appearances.- The salivary glands are found 
enlarcfed, saliva dribbling from .he mouth. The abdomen is 
usually tympanitic. The mucous membrane of the throat and 
mouth is greyish-white, but at times it is extremely inflamed, and 
even corroded. Where salivation has occurred the parts may be 
in a condition of slough. The stomach is frequently coated by a 
slate-coloured layer of finely-divided mercury, or should putrefac- 
tion have set in it is covered by a black precipitate of sulphide of 
mercury. At times it is the seat of intense inHamniatioD. There 
is generally much congestion of the intestines and of the urinary 
organs, the bladder being frequently contracted and empty, it is 
stated that corrosive sublimate takus four hours to reach tne saliva 
and two hours to reach the urine, in which Huids it may be 
detected. 

Quantity Required to Destroy Xiife.— The smallest (quantity 
recorded is 3 grains. Recovery has occurred after 80 grains have 
been taken. .Vdults are more susceptible to its action than 
children. 

Period at wliicli Deatli takes place. — Death has taken ])lace 
within half-an-hour, but has been delayed for 16 days. The average 
period is 3 to 6 diiys. 

Mode of Sxtracrion from tlie Stomach. — The contents of the 
stomach, with tin* tissues cut up, should be mixed and crushed in 
a mortar, sufficient alcohol being added to make filtration easy. 
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The mixture shoald be acidulated with hyrhochloric acid and 
gently warmed. It should then l)e filtered, and the filtrate tested 
by sulphuretted "hydrogen and by ileinsch's test. 

The prepeding process indicates the presence of mercury, but not 
of the perchloride To find this salt the contents of the stomach 
should be concentrated by evaporation, and then shaken with a largo 
balk of ether, which is a great solvent of corrosive sublimate. The 
ether must then be carefully decanted, and distilled at a gentle heat, 
the residue being tested for the salt. 

Tne saliva may be tested for mercury by acidulating about 
2 drachms of it with hydrochloric acid, and placing in the mixture 
a small piece of clean bright copper, observing if it becomes covered 
with a sit7ery coating. Upon heating the copper in a reduction 
tube, metallic mercury may be obtained. The urine may be ex- 
'imined for mercury by taking 14 ounces of the fluid and evaporating 
to Oiie ounce, then adding hydrochloric acid, filtenng, and boiling 
the filtrate with a piece of bright copper, and placiner it in the 
redaction tube. 

Tests for ttie Meroary Compounds. — (1) All the mercurial 
salts sublime, aud cau be decomposed by heat. (2) By charcoal 
and sodium carbonate, metallic mercury is obtained (The Reduc- 
tion Test). (3) Bright copper strips when placed in an acidulated 
solution become coated with metallie mercury. (4) Stannous 
chloride in excess precipitates the metal (black). (5) Bright gold or 
copper moistened with a solution of mercury, and touched with a 
pointed steel, becomes coated with a vyhite silvery 'stain. 

Tests for tbe Keroorous Salts.— (1) Liquor calcis and all the 
alkalies throw down a black precipitate (" black wash ''). (2) Iodide 
of potassiam give? an ollve-t/reen precipitate. (3) Chromate of 
potassium gives a briglit-red precipitate. (4) Sulphuretted hy- 
drogen gives a hlack precipitate. 

Tests for tlie Mercuric Salts. — (1) Liquor calcis and all the 
alkalies, except ammonia, give a yellow precipitate ("yellow wash"). 
(2) Liquor ammonise, with corrosive sublimate, gives a white pre- 
cipitate. (3) [odide of potassium gives the scarlet iodide of mer- 
cury, soluble in excess of either re-agent. (4) Sulphuretted 
hydrogen in excess gives f^ black precipitate, becoming red when 
sublimed. 

XiBAB. PXiirMBirM. 

From a medico-legal view, the most important salts of lead 
are the acetate and carbonate; but in medicine, the two oxides, 
the sub-acetate and the sulphate, chloride and nitrate are used. 

Sjmptoms. — In ilcute poisoning the symptoms are those of a 
weak and rarely fatal irritant poison. Soon after swallowing there 
are dryness of the throat, metallic taste, and thirst. The promi- 
nent indication is severe and frequently intermittent colicky pain, 
chiefly referred to the umbilicus, and to which pressure gives relief. 
There is usually much rigidity of. the ^tkbdomisQi^V \&^)5«X^^« J^^ 
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pulse is very slow and weak ; the face anxious, and dingy looking, 
and there is extreme prostration. Constipation . is invariably 
present, the muscular coat of the intestines being paralysed (thus 
differing from most irritant poisons)*. The urine is very red, and 
generally scanty. With the progress of the case, cold sweats, 
severe cramps, paralysis of the lower limbs, and often tetanoid 
spasms, and convulsions occur. Vpmiting is not constant^ and the 
mind is generally clear to the end. 

Treatment. — At first free vomiting should be encouraged with 
warm water or sulphate of zinc, or the stomach-pump may be 
used if these measures fail. The proper antidotes are tne soluble 
earthy and alkaline sulphates ; sulphate of maguesium is certainly 
the best, and it may be exhibited freely with eggs. For the relief 
of pain, opium may be given ; and if much constipation is present, 
purgatives should be employed. Injections are frequently useful. 
Since carbonate of lead is itself a poison, carbonates are clearly 
contra-indicated. 

Quantity Required to Destroy Kife. — Variable. One drachm 
of the acetate lias been tiflcen for ten days daily before symptoms 
of poisoning appeared ; one ounce has been taken without effect, 
and on the other hand, alarming results have followed from two 
drachms, and mere medicinal doses have given rise to symptoms of 
acute poisoning. 

Period at whicli Beatli takes place. — Variable. Death has 
resulted at the end of three days, and cases are recorded of two 
cliildren who died in thirty-six hours after swallowing Goulard*s 
extract (a solution of the subacetate of lead). 

Chronic lead poisoning (saturnine poisoning) may take place in 
three ways — 

1. "Where the load has been swallowed, as in drinking water, &c. 

•2. Where it has been applied externally, as in using hair-dyes 
and cosmetics. 

?K Where it has been inhaled, as with artists and painters generally. 

The progress of the syn4)tonis is often slow. At first there are 
indigestion, intense depression, and obstinate -constipation ; then 
loss 'of appetite, unquenchable thirst, ir.tensely foetid breath, and 
constant metallic taste in the mouth. The countenance is dull 
rind anxious. Fever is unusual and the pulse is normal. Colic is 
a frequent symptom, and the navel is retracted. If the bowels act, 
the motions are blaclcened from the formation of sulphide of lead, 
and their jmssage is attended by pain. The urine is generally 
scanty, and micturition is painful. Vaginismus m the temale is 

freciuentlv observed 

Sometimes a case will end favourably, but at others a variety of 
iniSplexy ensues, rapidly proving fatal with convulsions and coma. 
.^u a large majority of cases lead paralysis appears. This symptom 
may^arise after a single attack of chronic poisoning, but it usually 
ensue? after a succession of attacks, and it has occurred m the 
absence ofjvany attack whatever.. 
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It is remarkable that the upper limbs, especially the extensor 
muscles, are the most liable to be attacked, and the extensor 
muscles of the forearm (dropped wrist) and arm are those in 
which the loss of power and wastins^ are first observed. 

The great sign, howerer, is the blue line in the- gums fringing 
the margin of the teeth. It occurs very early, and is very rarely 
wanting. 

This line is dae to the action of sulphuretted hydrogen, derived 
from the fluids of the mouth, upon the lead circulating through 
the capillaries. 

Iodide of potassium is considered a useful remedy iu chronic 
lead poisoning, and it may be given in doses of five to ten grains 
daily. Sulphate of magnesium, with diluted sulphuric acid, is 
exceedingly valuable. Opium and castor oil, and even croton oil, 
have proved serviceable. When the dropped wrist is well marked, 
business must be given up, and friction and electricity may be 
advantageously employed, and strychnin a internally may confer 
benefit. With those exposed to lead by their occupation, preven- 
tive measures are of extreme importance, vise. : great cleanliness, 
the clothes beinf^ made of compact linen, and not of woollen 
material. The diet should be very digestible, and, before eating, 
the teeth should be. well brushed. Sugared water, with sulphuric 
acid, should be employed as a beverage. Free currents of air 
should be allowed to pass throueh the workshops to carry off any 
floating metallic particles. 

The action of water on leaa is worthy of note. The corrosive 
action of water on lead is decreased by the presence of sulphates, 
carbonates and phosphates; whereas its action is increased by 
chlorides, nitrites, and nitrates. 

Post-mortem Appearances* — In acute poisoning frequently 
no marked effects have been seen. Sometimes inflammation of 
the intestinal canal has appeared, and the intestines have been 
generally found contracted. The stomach, at times, has looked 
white, as if through the corrosive action of the metal. 

In chronic cases nothing specially definite has been seen, with 
the exception of the large intestines being contracted, and the 
specialljr affected muscles being flabbv and whitish, somewhat 
resembhng white fibrous tissue. 

Post mortem examination, however, has shown that the bones 
contain more lead than the kidneys ai^d liver : the muscles, blood 
and intestines less than other parts, even than the spinal cord and 
brain. 

Mode of Eztractioii from tlie Stomaob. — 1. The contents of 
the stomach should lo first treated with water and nitric acid, in 
order to form the soluble nitrate of lead. Then sulphuretted hy- 
drogen gas should be passed through the solution. If the lead has 
been rendered insoluble by albumen or casein normally present, 
or by 'the antidotes administered, then the materials should be 
incineratedi and the aah dissolved by beat in diluted nitric 



^^O TOXICOLOGY. 

acid And filtered, and throngh the filtrate sulphuretted hydrogen 

2. Carbonate of sodium may be boiled with the contents, and the 
mixture filtered ; acetic acid should then be added to the residue 
on the filter, and sulphuretted hydrogen passed through the solu- 
tion, the sulphide of lead being collected and weighed. 

The black precipitate may be proved to contain lead, as follows:— 

1. By placing the dried precipitate on a piece of charcoal, and 
reducing it to the metal by the blow-pipe. 

2. By exposing the precipitate to red heat, in a tube open at 
both ends, to expel the sulphur, adding to the residue strong nitric 
acid, and diluting the resulting solution with water. This will now 
yield the lead reactions. 

In order to determine the presence of lead in water, take two 
clear white pint bottles, through one pabs washed sulphuretted 
hydrogen for some time, and* compare the colour of this with that 
of the other in a good light, carefully observing if any darkening 
lias taken place. 

Tests for tbe Xiead Salts.~(l) The alkalies give white precipt- 
tateH. (2) Sulphuric acid gives an insoluble white precipitate. 
(3) Iodide of potassium gives a yellow precipitate. (4) Bichro- 
mate of potassium gives a yellow precipitate. (5) Sulphuretted 
hydrogen gives a black precipitate. 

COPPS&. CVP&VM. 

The most important salts of copper which have proved poisononfi 
are the following : — The sulphate (blue stone, blue vitriol, or blue 
copperas) ; the nitrate ; the carbonate (natural verdigris) ; the 
acetate (artificial verdigris) ; the chloride ; the oxychloriae (Bruns- 
wick ^reen); arsenite of copper (Scheele*s green); and the hydrated 
peroxide (contained in mineral green). 

Symptoms of Acute Poisoninif. — The copper salts in (nil 
poisonous doses act as irritants. There is an immediate astrin- 
gent coppery taste in the month, accompanied by burning heat in 
the throat ; then vomiting of green or blue-coloured matters, and 
perhaps pieces of the salt may be found in the vomit. It is an 
easy matter to distinguish the vomit from bilious vomit, the former 
giving with liquor ammonisB a deep blue colour, the latter being 
unaffected by this re-agent. Within half an hour severe headache, 
dizziness*, and thirst set in. Tbe pulse is irregular and small, and 
there is excessive sweating. Severe purging, intense colic with 
tenesmus, troublesome eructations, suppression of the nrine, 
spasnis and cramps are common, and in severe cases, tetanoid con- 
vulsions and complete unconciousness may result. The special 
symptom is Jaitnciice, which is nearly always present; in poisonin^^ 
by mercury or arsenic it is never seen. A pnrple line has been 
observed round the gums a short time after the swallowitig of the 
poison ; in malachite workers a green tine has been seen. Sulphate 
of copper has been used for producing CT\m\iial >&.\>ort\oii« 



copper: r2T 

ChKonlo poisoning is not very uncommon, in consequence of iibo 
many uses to which copper is applied. The premonitory indica- 
tionsare languor and giddiness, headache, constant thirst, loss of 
appetite, and a continual metallic taste in the mouth. After a 
time, extreme muscular weakness, constant nausea, and the passage 
of loose motions of a dark colour set in, but severe colic and local 
paralysis are rare. A kind of jaundice and free sweatings of a 
greenish colour, staining the patient's shirt, are early symptoms ; 
green or bronzed stains on the teeth, a green line round the gums, 
and a peculiar characteristic retraction of the gums, the edges of 
which are of a purple colour, have been observed. The hair is 
stated sometimes to turn of a green tint, and a vesicular eruption 
about the roots of the hairs on the pubes has not unfrequently 
been seen. 

Treatment.— Vomiting should be encouraged by draughts of 
warm water, and, if necessary, the stomach-pump may be em- 
ployed. Albumen (white of egf^) and milk, mixed with sugar, 
should be administered freely. With albumen, copper forms an 
insoluble albuminate, upon which very little action is exerted by 
the acid juices of the stomach. 

In chronic poisoning, all treatment is unavailing until the cause 
of the mischief is got rid of. 

Post-mortem Appearances. — The surface of the body will pre- 
sent a distinct yellow tinge. The contents of the stomach and 
intestines are generally of a greenish-blue colour, and yield a deep 
blue colour on touching them with liquor amnio nise. The mucous 
membranes of the intestines and stomach are generally thickened 
and inflamed, and those of the latter organ softened, or ulcerated, 
or even gangrenous. Perforations have been found in the small 
intestines, peritonitis being set up by the escape of their contents. 
Ulceration has been found in the rectum, and in most cases the 
lungs are congest^ed. 

Quantity Required to Destroy Xife. — Variable. One ounce of 
the sulphate has caused death, and recovery has occurred after an 
ounce, or even more. 

Period at wbicb Deatb takes place. — Variable. A fatal result 
has occurred in four hours ; but, on the other hand, it has been 
protracted for three days. 

Mode of Bxtraction firom tbe Stomacli. — Organic liquids in 
which copper is present are usually of a blueish-green colour 

A. The contents of the stomach should be diluted with water. 
Hydrochloric acid should then be added, and, after being shaken, 
the mii^ure should be filtered. 

Sulphuretted hydrogen must be passed through the clear filtrate, 
the copper being precipitated as sulphide (blackish-brown). The 
precipitate should be collected and nitric acid added in order to 
form nitrate of copper, which may then be tested in the usual 
manner. If there be plenty of the copper solution, a portion may 
be tested by placing in it a clean steel needle, and letting it c^mA.vaL 



122 TOXICOLOGY. 

in it for some time. The needle will then be coated by red metallic 
copper. This should be tested for copper, since a mere reddish 
deposit is difficult to distinguish from that due to the formation 
of a little iron peroxide. 

B. A platinum crucible* may be taken, and a small portion of 
the concentrated copper solution placed in it. Into this a few 
strips of zinc should be placed, and a drop or two of sulphuric acid 
added, the whole being tnen boiled. Whererer the zinc touches the 
platinum, spots of metallic copper are de}x>sited. These may be 
dissolved on in nitric acid, and the resulting solution of nitrate of 
copper tested in the usual way. 

Tests for tbe Copper Compounds : — (1) Liquor potasssf) gives a 
pale blue precii)itate (hydrated oxide of copper), turning b. . .-k (tbe 
peroxide) on boiling. (2) Liquor ammonise (a few drops of) gives a 
pale blue precipitate, which is dissolved in excess of ammonia, 
forming a beautiful sapphire-hlue solution. (3) Yellow prussiate of 
potassium gives a chocolate precipitate (ferrocyanide of copper). 
(4) Sulphuretted hydrogen and the clean steel needle tests 
described previously. 

xi»c. xzxrcvK. 

All the salts of zinc are poisonous, although certainly not nearly 
so much so as those of copper and lead. The only preparations 
requiring notice are tbe sulphate (white vitriol or white copperas) 
and the chloride, which is contained in 6urnett*s fluid. 

Symptoms of Poisoning. — There is a peculiar disagreeable 
metallic taste, vomiting of matters mixed with blood, severe pain 
in the abdomen, with purging, burning pain in the gullet, the pulse 
very feeble, the body very cold, the countenance anxious, but. the 
faculties clear. In some cases there has been no vomiting. 
Chloride of zinc exercises a severe corrosive action upon the mucous 
membranes. Froth will probably issue from the mouth, and both 
voice and sight may be lost. The nervous system may suffer con- 
siderably. The primary symptoms may, however, be recovered 
from, but they may often recur, and produce death by secondary 
causes, such as stricture of the oesophagus or pylorus, or by the 
chemical action of the poison on the mucous membrane of the 
stomach. 

Treatment. — This is similar to that of copper poisoning. 
Opium may be given to relieve pain, but when chloriae of .zinc 
has been taken, carbonate of sodium, tea, milk, white of egg and 
decoction of bark are tbe indications. 

Quantity Required to Destroy Xiife.— One ounce of sulphate 
of zinc, or 100 grains of the chloride of zinc, may be considered 
a poisonous dose. Use may, however, induce great tolerance. It 
is stated that 120 grains of the acetate have been taken daily in a 
case of epilepsy. 

Post-mortem Appearances. — When the sulphate of zinc is the 
poison, inflammation of the intestinal tract is constantly found 
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The lungs and brain are usually congested. The chloride pro- 
duces the appearances of a corrosive poison. 

The various internal organs have sometimes been found id a 
state of fatty degeneration. It must be borne iu mind that zinc 
may have been given as an emetic. If discovered, it should not ]>re- 
vent other poisons being looked for. The stomach-contents should 
be boiled with acetic acid, in order to dissolve any zinc oxides 
existing in combination with animal matters. The lic[uid should 
be filtered, and through the filtrate sulphide of ammonium should 
be passed. The precipitate, which consists of sulphide of ^inc, 
should be collected and dried, then acted upon by strong nitric 
acid, and diluted with sufficient water; after neutralising with 
carbonate of ammonium, the appropriate tests may be applied. 

Tests for tlie Zinc Salts : — 

(1) Sulphuretted hydrogen gives a while precipitate in neutral 
solutions ; none in acid solutions. This is the only white pre- 
cipitate given with a metal by sulphuretted hydrogen. (2) l^Vrro- 
cyanide of potjssium gives a white precipitate. (:{) »^aliiim 
carbonate, charcoal, and the blow-pipe give yellow (zinc-oxide), 
which becomes white on cooling; the \^hite crust, heated with 
cobalt nitrate in the outer flame of the blow-pipe, acquires a fine 
green colour. 

Z&Oir. rSBBITM. 

In a tozicological sense, the most important salts of iron are 
the ferroi)8 sulphate (green vitriol or copperas), and the fifriio 
chloride. 

Symptoms of Poisoning. — None of the iron salts are active 
poisons, but they have been employed on several occasions with 
the intent to procure criminal abortion. The symptoms are those 
which would be induced by an overdose of an irritant poison, 
accompanied by pain in the stomach, violent j/urginc^ and vomiting 
of an inky fluid. 

Treatment. — This should consist in the use of the stomacn- 
pump, emetics if required, and diluents with alkaline carbonates^. 
Post-mortem Appearances. — Those of a pure;. irritant. A 
quantity of black fluid will probably be found throughout the 
whole length of the stomach and bowels. 

BKode of Extraction from tlie Stomacli. — The organic mat- 
ters should be digested thoroughly with water which has been 
acidulated by acetic acid. They should then be filtered, and the 
filtrate evaporated to dryness. The residue is then incinerated, 
and the ash dissolved in diluted sulphuric acid ; the solution 
should then be treated with the appropriate tests. 
Tests for tbe Zron Salts — 
Tor tjie Fer TOILS salts : 

These are of a light-green colour, and in solution give--(l) With 
alkalies, a white precipitate turning rapidly greeniah-hroum, 
(2) With ferrocyanide of potassium (yellow ^tM^s\a»^ 5i<^\aaK v^-. 
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a \7hit0 ])rccipitatc passing throupfh liffht blue to dark bine. 

(3) With ferricyanide of potassium {red prassiate of potassium), a 
dark blue precipitate (4) With sulphuretted hydrogen, no pre- 
cipitate. (0) With sulphide of ammonium, a black precipitato. 
(G) With sulphocyanide of potassium, no precipitate. (7) With 
tincture of galls, no precipitate. 

For the Ferric salts : 

These are of a reddish-brown colour, and in solution give— 
(1) With alkalies, a foxy-red precipitate. (2) With ferrooyanido 
of potassium, a PrusBian blue preci[|itate. (3) With ferricyanidc 
of potassium, no special precipitate, but usually a green colonv. 

(4) With sulphuretted hydrogen, a precipitate of sulphur (white), 
and the feme salts are converted idto the ferroas. (5) With 
sulphocyanide of potassium, a blood-red precipitate.. (6). With 
tincture of galls, a blueish-black precipitate. 

Tzxr. STAirxrvM. 

The only compounds of intcresL medico-iegally are the chlorides. 

Sjmptoins and Treatment of Poisoning. — The salts of tin 
act as irritant poisons. The treatment should consist of solution 
of carbonate of ammonium, milk and white of egg being admin- 
istered in large quaptities. Emetics should be used to encourage 
vomiting. 

Mode of Bztractlon troxa the Stomacb. — The organic fluids 
and tissues should be boiled in water for some time, acidulated 
with hydrochloric acid, the solution being then Altered, and the 
filtrate tested. 

Tests for the Tin Salts — 

For the Stannous salts: (1) Sulphuretted hydrogen gives a dark 
brown precipitate. (2) Gold chloride gives a oeautiful purple pre- 
cipitate, the ''purple of Cassiics." (3) Solutions of the nxed 
alkalies give a white precipitate, soluble in excess. On boiling the 
solution, some of the tin is re-precipitated as black stannous 
oxide. 

For the Stannic salts : (1) Sulphuretted hydrogen gives a jellow 
precipitate. (2) Gold chloride gives no precipitate. (3) Solutions 
of the fixed alkalies give a white precipitate of -stannic acid, 
soluble in excess of^alkali, but not re-precipitated on boiling. 



Symptoms. — The only important salt medico-legallj is the 
nitrate. No detailed^ cases of poisoning by this substance are pn 
record, but from experiments on animaU, it would seem that it 
acts as an irritant and corrosive poison. 

The free absorption of the salt is shown by the blneness of skin^ 
which ia.produced by the action of nitrate of silver. The colour is 
caused by the reduction of the metal, and its being depodted on 
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the surface of the trae skin. To occasiou this action, however, the 
drug must be taken for Bome considerable pe/iod. 

Treatment.— Common salt or chloride of ammonium in solution 
should be exhibited freely, vomiting should be encouraged, ind 
albumen or white of egg should be given. 

Post-mc/rtem Appearances. — In cases of slow poisoning, tha 
body will present a blue tint. When death has occurred rapidly 
from a large dose, a blue line will sometimes be seen around the 
gums, the intestines and stomach being either of un intense red 
colour (mdamed), or white from the action of the salt, or black 
from the decomposition of animal matters. 

Mode of Extraction from tbe Stomaob. — Tbe contents should 
be boiled with bicarbonate of potassium, and filtered. The residue 
should then be boiled with' nitro-hydrochloric acid, and again 
filtered. The filtrates should be mixed together and evaporated to 
dryness, in order to char the organic matters The residue should 
be redissolved in diluted nitric acid, and saturated with ammonia. 
Filtration should be performed, and the silver precipitated with 
hydrochloric aoid, in a solution again acidified with nitric acid. 

Tests for tlie Silver Compounds. — (1) Hydrochloric acid gives 
a white precipitate soluble in liquor ammonia9. (2) Alkalies give a 
brown precipitate soluble in excess of liquor ammonia). (3) Sul- 
phuretted hydrogen gives a black precipitate insoluble in sulphide 
of ammonium. (4) Iron, copper, and mercury precipitate the metal 
white, (5) Chromate or bichromate of potassium gives a brown 
precipitate. (6) Tribasic phosphate of sodium gives a yellow pre- 
cipitate. 

BZSMUTH. 

Symptoms. — Nitrate of bismuth acts as an irritant poison, but 
tfince it is frequently contaminated with carbonate of lead and 
arsenic, this fact may account for many of the svmptoms which 
have been ascribed to its agency. 

Tests for tbe Bismutli Compounds. — (1) Sulphuretted hydro- 
gen gives a black precipitate. (2) Solutions of these salts become 
inilhy upon the addition of water, insoluble basic compounds being 
formed. (3) Metallic bismuth is easily reduced from its compounds 
before the blow-pipe as a brittle bead. 



Sjrmptoms. — The salts of mancranese act as feeble poisons. It 
has been stated, on the one hand, that they act as insidious poisons, 
'and induce paraplegia, whilst, on tbe other hand, it is said that an 
ounce of sulphate of manganese is a safe laxative. 

Tests for tbe iKangranesium Compounds. — (1) The alkalies give 
white precipitates, becoming brovni. (2) Sulphide of ammonium 
give.*: u, 7/(^i,'A -(•('/«> K'>-t(/ sulphide. (3) With borax bead before the 
blow-pipe, the salts form an amethyst-red iu t\i^ c»3Arx ^iccsxfc^'^^K 
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a coIonrleBB one in tbe inner. 4. These salts when heated upon 
platinum foil with carbonate of sodium, yield a hlueiah'green opaque 
bead of sodinm manganate. 



The most important salt of chrominm is the bichromate of 
potassium, which is largely used for dyeing purposes. 

Sjmptoms of Acute Poisoninr. — Hiose of a powerful irritant. 
There are generally violent and constant purging, the stools being 
of a peculiar clay colour, and the vomited matters yellowish. The 
pupils are dilated. There are severe cramps in the legs, and ex- 
treme general depression. The urine may be entirely suppressed, 
or scanty and purulent. 

There are usually swelling and pain of tbe periosteum. 
The poisonous action is specially marked upon the mucous mem- 
branes. ^ 

Poat-mortem Appearances. — Those of an irritant poison. The 
mucous membrane of the stomach is inflamed and destroyed, or 
marked with patches of dark red discoloration ; the blood is black 
and thin. 

In some cases, however, there have been no well-marked annear- 
ances. 

Treatment.— Emetics should be given freely, and carbonato of 
magnesium, lime, or milk, should be exhibited. 

In cbronie poisoning, there will be a bitter, nauseous taste in 
the mouth, great irritation of the mucous membrane of the nose, 
incessant sneezing:, increased lacrymation, and sometimes severe 
conjunctivitis. Finally, the mucous membrane ulcerates, and the 
septum nasi may become destroyed. A common symptom is 
the presence of chronic sores on the hands, feet, and shoulders, 
forming immediately there is any lesion of the skin. 

(^uantit^" Required to Destroy &ife. — Two drachms have 
proved fatal in four hours, whereas recovery is recorded after a 
dose of two ounces. 

Treatment.— The throat should be sponged with nitrate of 
silver, and internally small doses of corrosive sublimate may be 
given. 

Mode of Extraction firom tbe Stomacb. — The red colour of the 
solution is some guide to its presence, but this may have become 
greenish from the reduction of the chromic acid by the organic 
matter. Tbe stomach and its contents should be digested with 
hydrochloric acid, then boiled and filtered, and the filtrate tested. 
Tests for tbe Cbromium Compounds. — 
For the Chromous salts : — (1) Sulphide of ammonium gives a 
black precipitate. (2) Liquor ammonias gives a blue preapitatOi 
turning green. 

For the Chromic salts : — (1) Sulphide of ammonium gives a 
grcyish-^reen precipitate. (2) Liquor ammonias gives a greyish* 
£rrcen pTfdpitate. (3) Silver salts give CTimBon. '^T«c\'^\ta.CQA^ ; 



All the calta of olirommm 7ield wiUl 'the borax bettd mai the 
blowpipe an emerald'green sIobh in the tedacing fluiie. 

tOBQANIC POISONS. 
IHABCOTIOS. 

COPIVM JUR> ZTB VUPAmATIOKS. 

Vap»*er SomDlftrnn- The \rMte, Oarden or optom Voppr- 

la udditiun to the man; preparationa of opium Deed in legitimate 

medicine, there are many pat«nt remediei coDtatning this drag, or 
its alkaloid marpblna, and all of which have 
proved fatal, anch as bluci drop, Godfrey's 
coi-diat, Dalby'a carminative, Winslow'e sooth- 
ing ayrup, Locock'a pulmonic wafers, chloro- 
dyne, nepenthe, liqnor opii Bodativua (BattlejJ, 
syrup of poppiea, &c. The white popp^-heads 

frown in thia country are alao poisonous, 
ig. 110 showa the capsule of the opium 
poppy. 

Opinm contaioB aereral principles, hat 
medico- legally murphina and meccnic acid 
(combined in the drug itself as meconate of 
morphina) are the most important, and by 
the reactions of these two substancea the pro- 
senca of opinm is recognised. 

Symptoms of Polsonlac. — These are 
giddiness, drowsiness, followed by stupor, 

Kroceeding to perfect unconsciousness, pro- 
>und sleep, alow and almost imperceptible 
breathing, eyes shut, pupils cnntracted and ii 
pulse very rapid and small, or full and slow, skin moist and cool, 
und the face flashed. At iirst the patieut can be rouaed by a 
loud noise, but at a later stage he is kept awake with the greatest 
difficulty, and at last he becomes compjetely comatose, with 
btertor, pallor, and ghastly countenance. Death may take place 
from apopleiy, collapse, apocea, convulsions, or paralyaia, hut it ia 
usually tranquil. 

In rare caaes there are vomiting, diarrhica, delirium, tetanoid 
spasma, dilated pupilx, and it has happened that the usual narcotic 
aymptoms have been absent, and death has occurred suddenly. 

when the drug ia taken in large quantity, and in a fluid state, 
the symptoms may commence within a few miuutes, end coma 
may be established in half an hour. Complete stupor baa been 
present within fifteen minutes, even when the poison has been 
taken in a solid form ; but, nevertheless, the action of a la.ri;e dose 
of opium may be delayed for balf-an-bour or more, and even 
eighteen hours have elapsed before the dcvelQ'^'cie'Q.V iA'4-j's>.^^uat&'fc. 
When the stomach ia full, l\ve acUoa ot Wo ^\6'i-a.\'i'mwa'^'*.^-& 
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than when the organ is em^ty, and it is more active. when taken 
in a liquid form than when in a solid state : or when the natient 
remains still, than when he moves about. 

Treatment. — Get rid of the poison aS quickly as possible. The 
stomach-pump may be used ; infusion of green tea, coffee, or water 
with finely powdered charcoal suspended in it, being employed to 
wash out the stomach. Vomiting should be encouraged by 
emetics, as pulphate of zinc, and by tickling the fauces with i\ 
feather. A fr^e purge may be given after the emetic has acted. 
The patient should never be allowed to sleep, but kept continually 
moving. Cold water may be thrown on the face and neck, and 
otrong tea and coffee given at repeated intervals. Tannic acid is 
considered by some to be the only antidote. As regards the em- 
ployment of belladonna preparations as antidotal to opiam, it has 
been stated that these are worse than useless, as the presence of 
both poisons increases the effect of either. 

Post-xnortem Appearances. — These are not well marked or 
constant. 'J^be most frequent are a turgid state of the cerebral 
vessels, with or without effusion of serum under the arachnoid, into 
the ventricles, at the base of the brain, or around the spinal cord. 

Quantity Required to Bestroy &ife. — The smallest recorded is 
about four grains, but enormous quantities have been taken with- 
out ill effects. In young children remarkably small doses have 
proved fatal, and some persons are peculiarly susceptible to the 
influence of opium, others just the reverse. 

If large quantities of opium are taken habitually, and for a long 
period, they arc followed by emaciation, loss of appetite, with con- 
stipation and loss of mental and physical vigour, severe neuralgic 
pains, ])rcmature old age, and early death. 

Period at which Beath takes place. — The shortest recorded is 
three-quarters of an hour. The average may be said to be seven to 
twelve hours. If the case survives for twelve hours, the hope of 
recovery is very good. 

T/loao of Extraction from the Stomach. — The odour of opium 
may be detected in the stomach. Every watery solution of opium 
conta.ius mccon at c of morjphina. The process is as follows: — The 
contents of the stomach should be filtered, any solid matters being 
cut into small fragments, and well mixed with thp liquid. Acetic 
ncid should be added, and then acetate of lead; by this means 
mcconatc of lead is ]irecipitated, and acetate of morphina remains 
in solution. The mixture is filtered and tested as follows: — The 
solution containing the acetate of morphina is divided into, two 
portions. To the one is added solution of perchloride of iron, npon 
which a greenish-blue colour is produced. The other is evaporated 
to dryness, and nitric acid added, when a yellow colouri passing to 
orange red, is developed. The precij)itate containing meconate of 
lead is diffused through water, and through it sulphuretted hydrogen 
passed, by which means sulphide of lead (black) is precipitated, 
and a solution left containing meconic acid. In this last, npon tfao 
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addition of percUoride of iron, a blood-red solution is formed.^ It 
must, however, be mentioned that this method of analysis will 
sometimes fail, and in some cases of poisoning by opium the best 
methods of analysis have afforded no satisfactory evidence of the 
presence of the poison. 

Tests. — 1. xrttrio Acid, added to dry morphina, deve}opes a rich 
orange colour, dissolving the morphina with effervescence, and 
with the production of ruddy fumes. If the acid is added to a 
solution of morphina, a yellow colour is produced. 

2. Perobloiide of Iron. — This re-agent, which should be neu- 
tral, gives a rich indigo blue with powdered mprphina, turning 
to green if added in excess. With a solution pf.morDhine the colour 
produced is greenish blue. 

• 3. Starob and Zodio Aoid. — ^A small quantity of iodic acid is 
dissolved in a drop of cold, freshly made starch, and placed on a 
white slab, morphina .being then added. The iodine is liberated 
upon the starch, and the olue iodide of amiden or farina pro- 
duced. 

4. Snlpliarlc JLcid and Sicbromate of Potassinm. — Suit 
phuric acid, when added to morphina, produces but little effect, 
but upon the addition of solution of bichromate of potassium, the 
mixture becomes of a rich brown hue, which rapidly passes to 
green, due to the reduction of the green oxide of chromium. 

For Meconlc Acid the only reli^le test is the perchlorlde of iron, 
which yields with it a blood-red or intense cherrv-red colour, dis- 
charged by a solution of protochloride of tin, but not by solution 
of chloride of gold, or percnloride of mercury, or by diluted mineral 
acids. Although it is true that perchloride of iron gives a similar 
red reaction with snlphocyanide of potassium, tlie alkaline acetates., 
and common mustard, still the successful action of this test for 
meconic acid is strongly confirmatory of the presence of opium, 
when the tests for morphina have been satisfactorily obtained. 

DX8X.Z&XAVTS. 



contains an alkaloid atropinaf probably combined with maHo 
acid as malate of atropina. Fig. Ill shows the belladonna plant 
with its campanulate corolla, which is dull purple on the border; 
At c is shown the berry, which is shining, violet black, globose, 
the size of a small cherry, and two-celled. The symptoms of 
poisoning by belladonna and its alkaloid are identical, with the 
exception that, with atropiiia, they are more, intense, and begin 
.earlier. 

With belladonna the symptoms usually commence in from one 
and a-half to two hours, but have been protracted for five hours, 
and, on the other hand, they have appeared within twenty minutes. 
They are only liable to be mistaken for those of poisoning by 
strampnidm and hyoscyamo^. There are drowsine^^^ ^<Ld2^^j^ 
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intense thirst, dryness of the throat and month, the sahva bcinpf 
suppressed, and difficulty of swallowing (dysphagia). Purging is 
rare, and vomiting only occasional. The heart's action is increased, 

the pulse abnormally rapid and strong The 
face is Hushed, the eyes are Fparkling and 
prominent; possibly there may be some con- 
gestion of tne conjunctiva, and itivnriahhj 
ii'iiJc (UlalalioH of the ^HiplU, the dilated con- 
dition remaining after the recovery of the 
patient. An early S3'mptom is loss of speech, 
with constant movement of tongue and lip8, 
as if attempting to make utterance: jiossi- 
bly,also loss of sight, or indistinct and double 
vision, due to absence of the power of adjust- 
ment. There is usually a desire to micturate, 
with inability to do so. Other symptoms are 
numbness of the extremities, with partial 
paralysis, staggering as if drunk, leading to 
delirium, which is occasionally of a furious 
and maniacal character, but more frequently 
of a pleasing nature, the patient bursting 
into fits of uproarious laugnter. All kinds 
of hallucination, false images, and spectral 
illusions may develop themselves. 

Other symptoms recorded have been, sneez- 
ing, lock-jaw, the urine either discharged 
involuntarily or entirely suppressed, hema- 
turia, and, in many instances, an eruption like that of scarlatina. 

Treatment. — Emetics should first be given, and tannic acid, 
animal charcoal, and iodine in iodide of potassium have been 
recommended, but if these are given it will be necessary aftei'wards 
to use the stomach-pump, in order to clear the stomach. It has 
been asserted that opium is the chemical antidote for belladonna, 
but this is hardly borne out by experiments. It is true that the 
pupil is contracted by opium and dilated by belladonna. But here 
their antagonism seems to end. Opium is undoubtedly useful in 
the stage of delirium, but it must not be trusted as a chemical 
antidote. Hypodermically a one-fifth grain of morphina is the best 
mode of exhibition, in order to tranquillise the patient. As soon as 
the sufferer is somewhat better, it will be advantageous to give a 
good dose of castor oil and strong coffee. 

Post-mortem Appearances. — These are usually not well 
marked. The chief points are the dilated pupils and brilliant eyes. 
There is generally congestion of the bram. Inflammation of the 
stomach may or may not be present. Careful search should be 
made for any seeds of the berries, and any possible staining of the 
tissues by the juice. 

Petiod at whicb Death takes place.- -Death from a case of 
belladonna-poisoning is comparatively rare, since the patient, after 
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a time, falla^ into a deep sleep, from which he awakes better, and 13 
perfectly unconscious of all that has taken place ; but, when death 
does take place, ft usually occurs within fifteen or sixteen hours. 

Quantity Required to Destroy Ufe. — Death has resulted 
from a few ripe berries, from the injection of a decoction of 80 grains 
of the root, and from a drachm of the extract. Two of the berries 
and three grains of the extract have caused bad symptoms. Re- 
covery has, however, taken place after as many as fifty berries, 
after even two or three drachms of the extract, and an infusion of 
two drachms' of the leaves. The external application of a bella- 
donna plaster has been said to cause death. Two grains of atropina 
have caused death, and recovery is recorded after 1*5 grains. The 
application of an ointment of atropina has also produced a fatal 
result. The admixture of strychnine with belladonna is said 
largely to infiuence the activity of the latter. 

Mode of Sxtraotlon from the Stomacb. — An attempt should 
be made to find any leaves or seeds of the plant, since these afford 
the strongest evidence of the cause of death. Frequently the 
stomach is stained by the colour of the fluid of the berries, and 
this colour is changed to red tfy acids, and green by alkalies. The 
alkaloid atropina may be recovered by the same process as that 
em ployed 4 n the discovery 'of aconitina. ' 

The physiological tests are the most important, and notice 
should always be taken of the action of the residue when dropped 
into the eye or injected under the skin of a rabbit. Henbane and 
stramonium will, to a certain extent, although in less degree, cause 
a similar result. 

Tests for Atropina. — 1. A solution of hydrobromic acid, satu- 
rated with free bromine, gives a yellow precipitate, which rapidly 
becomes crystalline, insoluble in acetic acid, or in mineral acids, or 
in caustic alkalies. 

2. A solution of iodine in iodide of potassium gi»es a reddish- 
hrown precipitate, insoluble in potash or in acetic acid. 

3. Chloride of' gold gives a citron-yellow precipitate, insoluble in 
potash, and sparingly soluble in acids. 

BTOSCTJLMUS XTIGBIt. TBB BBBSAJTB., 

This plant contains an alkaloid, byoscyamina. 

Symptoms come on somewhat suddenly from a few minutes to 
half an hour after the reception of the poison. There may be a 
little excitement, giddiness, pains in the head, flushed face, r^pid,f ull 
pulse, succeeded by laboured breathing, incoherent talk or loss of 
power to talk, sight becoming indistinct, perverted, or quite de- 
stroyed. Later there is loss of power in the legs, with shaking of 
the limbs, and tetanoid movements of the muscles. Tmto effects 
are constant — viz., dilated pupils and uncontrollable delirium, 
usually very violent, either alternating with or terminating in 
coma. 



132 TOXIOOLOGY.> 

Occasional symptoms baye been dryness of tbroat, diarrboea and 
yomiting, and a scarlet ernption on tne skin. 

Tbe seeds and root baye ootb proyed poisonous at times, yarying 
from a few boars to some days, bat recoyery bas taken place in 
most instances. 

Treatment. — Tbe same as mat of belladonna-poisoning. 

Post-moAem JLppearaiioeo. — Notbing more tnan congestion of 
tbe brain and its membranes. 

Mode of aztraotion from tlie Stomaeli.'^— Tbe'cbief point is 
to find x>ortions of tbe leayes, or of tbe seeds. It is almost impos- 
sible to isolate tbe alkaloid, bnt important eyidence would be 
yielded if a residue were obtained wbich, wben applied to tbe eye 
of a cat, produced dilatation of tbe pupil. 

Tbe Solanom tnberosom (tbe potato), Solannm nlffrnm (tbe 
black nightsbade), tbe Solannm dulcamara (tbe woody nigbt^bade 
or bitter-sweet), are possessed of poisonous properties, residing 
cbiefly in tbe leayes and berries. Tbey occasion symptoms snch 
as dimness of sigbt, giddiness, delirium, trembling ot tbe limbs, 
purging and yomiting, witb dilatation of tbe pupils. 

^ATiniA STRAMOVZVM. TBB TBORir-A»»&B. 

Tbis plant contains an alkaloid, datnrlna, wbicb is considered by 
some to be identical witb atropina. 

Symptoms of Poisoning^* — These are similar to those of bella- 
donna and hyoscyamus, but tbey set in somewhat sooner and are 
more seyere. There are, ringing in the ears, dryness of tbroat, 
and flushed coantenance, the pupils always widely dilated, yiolent 
delirium, with double vision ; spectral illusions ensue rapidly, and 
generally terminate in intense coma. The lower extremities are 
often paralysed, and there is occasional irritation of the alimentary 
canal. The skin has been tbe seat of a scarlet eruption. Most 
cases recover. 

Death has resulted in seven hours in one case, and in twenty- 
four in another. 

Treatment. — The same as in belladonna-poisoning. Emetics, 
stomach-pump and castor oil. A few leeches to the temples, if the 
face is much flushed. 

Post-mortem Appearances* — Tbe most important and promi- 
nent appearance is congestion of the brain and its membranes. 
Irritation of tlie stomacli bas been found occasionally. 

Mode of Extraction from tbe Stomacb. — Finding parts of 
plant is tbe most conclusive. An attempt may be made to extract 
the alkaloid, but this is e^ctremely difficult. 

COCCVXiVS ZITDICVS. 

This is the berry of the Menispormum or Anamirta CoooiiliiSa 
An extract of tbe berries is used for poisoning fish, and it is 
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also employed to give an hitoxicatin-g^ quality to beer and spirits.' 
It contains a poisonous alkaloid, called picrotoxine. 

Symptoms. — Gastro-intestinal irritation with lethargic stupor 
and poweflessness. 

Picrotoxinei appears in colourless prismatic crystals, having Ml 
intensely bitter taste. An alkaline solution, when treated with 
sulphate of copper, deposits the oxide of copper. The picrotoxine 
may be obtained from the stomach by Stas*s process. 



soXiAirurM irzORVM. tbs sXiAcb: or garbeit 



The flowers are small and white, and the berries .when ripe are 
black. The flowers and berries have been eaten by children and 
have given rise to intestinal irritation and cerebral sym])toms, the 
pupils being extremely dilated. 

ZiOXiZVM TSMirXiBirTVM* TBS BAUBBA. 

The seeds of this plant are sometimes ground into flour for 
making bread or mixed with other grains employed for distillation. 
They may occasion symptoms of intoxication with heat of throat, 
headache, giddiness, staggering, impaired vision, trembling of the 
limbs, vomiting, j^nd collapse. 

CABCPBOB. CZBBJLMOMVM CAMPBOBA. 

Ssrmptoms. — The usual eflccts of an overdose of camphor are' 
giddiness, cramps, imperfect siglit, numbness of the extremities, 
apparent intoxication, difiiculty of breathing, thirst, and at times 
convulsions. Becovery is usually preceded by long deep sleep, in 
which there is profuse sweating, the patient awakening intensely 
exhausted. The odour of camphor may be observed in the breath.* 

Thirty grains proved fatal in seven hours to a child one and a 
half years of age. Severe effects have followed small doses, al- 
thoirgh it is on record that doses of 90 grains, repeated four times 
daily, have not been followed by bad results. 

Post-mortem Appearances. — There is usually injection of the 
membranes of the brain, the bowels and stomach are inflamed, and 
the genito-urinary tract much congestedl^ 

^reatiQeiit. — Emetics should l>e given, followed by a full dose of 
castor oil 

Upon examination after death, all the parts should be examined 
carefully f ok. the camphor odour, and search should be made for 
undissolved portions of the poison. Strong alcohol should be 
added to the soluble contents, which should bd then filtered ; upon 
the addition of water to the alcofholio. solution, the camphor will be 
precipitated.^ 
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PPZSOM-OVS FUKGI. 

^lany fungi are eaten all over the world with impiinitj, but 
others are of doubtful character. One individual may eat them 
without injury, while, in another, a mere taste may occasion yiolent 
poisonous symptoms. Some fungi, however, are uniformly pro- 
ductive of alarming results. 

It may be stated generally that all fungi which grow in marshy 
situations, smell offensively, have a warty cap, and a green or 
scarlet hue, or turn blue very soon after being cut, or are burning 
to the throat, and have a bitter taste, should be regarded with 
suspicion. 

The time at which the symptoms commence is very variable, 
since the same fungus will act differently on different persons. 
The symptoms have begun in ten minutes, or have been delayed 
for thirty-six hours. 

Fungi frequently act as narcotica, intense coma being a promi- 
nent indication. Sometimes they act as irritants, inducing vomi- 
ting, pain, and purging ; at other times they act as irritants and 
narcotics; headache, giddiness, dininess of sight, illusions, delirium, 
and convulsions are common symptoms. The same fungus may 
induce narcotic symptoms in one member of a family, and irritant 
symptoms in another. 

Many cases recover, especially wnen vomiting has been early. 
One case is on record in which a man suffered for a year, more or 
less. Death generally takes place within twenty-four hours, but 
may be delayed for two or three days. 

l^he circumstances which modify the action of fungi are the 
following : — 

(a) Idiosyncrasy. — To some persons all forms of fungus are in- 
jurious. 

(b) Cooking. — The active principle of a poisonous mushroom is 
thought to be volatile, and dissipated by moderate heat. Boiling 
in water, or soaking the mushroom, cut into slices, in vinegar or 
brine, may, to some extent, eliminate this principle. 

(c). Climate. — Many are eaten in France which in England are 
considered poisonous ; and some are commonly eaten in Russia 
and Prussia which are never eaten in France. 

It is stated by Braconnot that fungi contain various principles 
consisting mainly of an acrid resin, a saccharine substance, and a 
spongy principle termed fungin ; whilst Letellier thinks there are 
two active principles, viz. : — 

(a) An acrid volatile principle, to which the irritant properties 
may be ascribed, and which, from its volatility, disappears upon 
drying or boiling the fungus ip water. 

(&) An alkaloid, amanl Ine, to which the narcotic symptoms are 
attributable. 



.^OBACCO. 135 

Treatment. — The stomach-pump should be used, and emetics of 
sulphate of zinc and castor oil given. 

There is no chemical anti'^ote. 

Post-mortem Appearances. — The stomach and intestines are 
frequently the seat of intense inflammation, and may be even 
gangrenous. CTsually the liver is enlarged, and the vessels of the 
brain much congested. 

Detection. — Endeavours should be made to find portions of the 
mushroom, and then the gills scraped, and examined microscopi* 
cally for spores. The discovery of pinJe irrBgula/r spores, entoloma 
or rusty hroivn irregular spores, hebeloma or of round white 
pnckly spores, russula, lactarii would afford strong indications of 
the presence of a poisonous mushroom. A complete analysis should 
always be made, m case the mushroom may nave been the vehicle 
for the criminal administration of some poison, in order to disarm 
suspicion. 

BSFRSSSANTS4 

TOBACCO. xrXCOTXAirA TASACVM. 

The whole of the tobacco plant contains an alkaloid, nicotiaat 
united to malic and citric acids, as malate and citrate of uicotina, 
and also tobacco camphor or nicotianin, a concrete volatile oil. It 
has been stated that these principles are present in whatever 
form tobacco is taken. In French samples of tobacco about 
T'io 8 per cent, of nicotine are present. The Kentucky and 
Virginia tobaccos contain from 6 to. 7 per cent. In Havannah 
tobacco, not more than 2 per cent, is present. ^ 

Symptoms of Poisoningr- — Tobacco is essentially a powet^ful 
sedative. There are confusion and giddiness, tremblings of the 
limbs, much depression and faintness, with anxious countenanAe 
and cold clammy sweats, frequently vomiting, and occasionally 
purging, accompanied by violent pains in the abdomen. The pulse 
gradually becomes very weak and quivering; and sometimes hardly 
perceptible; the breathing more and more difficult, vision is 
impaired, and death is ushered in with convulsions more or less 
severe, and paralysis more or less perfect. The state of the pupil 
varies, being sometimes natural, sometimes contracted, and some- 
times dilated ; more often the last. 

Treatment. — Vomiting should be produced as soon as possible 
by means of emetics, or the stomach-pump should be used, animal 
charcoal at the same time being injected into the stomach. Pain 
should be relieved afterwards by opium, and stimulants should be 
given. 

Post-mortem Appearances. — These are not characteristic. 
There is generally congestion of the stomach, the vessels of the 
brain, lungs and liver being filled with black blood, and the heart 
empty. The blood is generally U<^\x\d»W\i\X^O^ ^sA^^^'w^^iis^ 
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tMtfSle. "Kicotine should be looked for in the lungs, liver and 

S%t3TttTltll. 

4S2UBiitlty Required to Destroy ILife. — The external applica- 
tion of a decoction of tobacco for a skin affection has proved fatal, 
fls'^vell as half a drachm nsed as an injection. The application of 
tobacco-leaves to the skin has produced death, whereas recovery is 
Recorded after the injection of an infusion of five leaves and half 
Bn ounce of snuff. 

JPeriod at wliicli Deatb takes place. — Symptoms commence 
quickly and end rapidly. Death has resulted from nicotine in 
three minutes ; .and with tobacco in fifteen minutes. 

Mode of Extraction from tlie Stomacli. — Pieces of tobacco 
should be looked for with a lens and examined microscopically. 
(Their peculiarity consists in the hairs found on them. The organic 
liquid should' lie digested with water acidified with acetic acid, 
filtered, and the filtrate treated with acetate of lead ; again filtered, 
and the excess of lead precipitated by sulj)huretted hydrogen, the 
black lead sulphide being filtered off. The filtrate should bo treated 
with caustic ])otash, the clear supernatant fluid being poured off 
and then distilled, after which a fluid with the odour and reactions 
of nicotine will be yielded. The action of the residue should be 
tried upon small birds; or on a rabbit if there be sufficient; the 
usual symptoms being immediate disorder of the respiration, 
vonutiug, tremorp, loss of muscular power, convulsions and 
stu]jor. 

Tests for sricotine. — (1.) The odour is characteristic. (2.) Corro- 
sirp suUimate yields a white crystalline precipitate, changing, to 
yellow, and soluble in acetic and hydrochloric acids. This is a 
very delicate test. It must be remembered that corrosive sublimate 
gi\es a ])recipitate with most alkaloids, but this precipitate is 
almost always amorphous. AVith strychnine the precipitate is 
crystalline, but it is nearlj insoluble in acetic acid. 

SMOKING. 

Tobacco in every form is a poison. Death has resulted from 
excessive smoking, and hard smoking has led to paralysis of the portio 
dura, whilst dyspepsia and extreme nervous symptoms are common 
results. Perhaps in moderation tobacco may have a scothing 
influence, but there can be no possible doubt that its excessive use 
may lead to a train of miserable symptoms. Hlindness, or tobacco- 
amaurnsis, has been stated to be caused by it. Some discussion 
has talvcn place with respect to the active agent in tobacco-smoke. 
By some authors it is regarded as a product of the decomposition 
ol the nicotine, and not the nicotine itself, since the presence of 
this alkaloid in the smoke has been disputed. 

Borne say, however, that the harmful ettects are due to the va- 
pours of cyanide and sulphide of ammonium, and these substances 
liave been stated to be invariably present, more or less^ in tobacco* 
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fimolce. Accordinpf to Eulenberg and Vobl, no nicotine was found 
in tobacco-smoke even when the tobacco employed contained 4 per 
cent. In their analysis the evolved gases consisted of oxygen, 
nitrogen, carbonic anhydride, sulphuretted hydrogen, and marsh 
gas, in company with various bases, but not the smallest trace of 
nicotine. They consider that the bases of a substance termed 
pyridine are responsible for the injurious effects of smoking. 

Heubel, of Kien, however, asserts that nicotine is present in 
the smoke of tobacco as a salt of the alkaloid, and especially when 
the combustion is not very rapid. Also that nicotine is present in 
tobacco as a stable salt of that alkaloid, and that the nicotine 
derived from the smoke of a single cigar will suffice to produce 
convulsions, paralysis, and death in a frog. 

Death has been caused by snuff, and even the fact of sleepin:^ 
among bales of tobacco-leaves has been stated to produce symptoms 
of poisoning. The effects produced upon work-people in tobacco- 
manufacture was the subject of inquiry by the Pans Academy of 
Medicine some years ago, and the following facts were obtained : 
When the workmen were first admitted, they suffered from head- 
ache and nausea, and frequently diarrhoea, symptoms which, as a 
rule, pass off in 8 to 15 days. The women suffered more than the 
men. When these people became acclimatised, they rarely suffered 
further, and appeared to be specially proof against ague, phthisis, 
neuralgia, scabies, and dysentery. In those who had been at 
work for at least two years, a peculiar grey tinge of skin was 
observed, showing that some distinct change was going on in the 
system. No nicotine was discovered upon analysing the urine and 
blood of these work-people, but the tobacco-emanations killed a 
rose-tree in the work-room. Finally, in a few exceptional cases-, 
the bad symptoms were not overcome b" time. 

abOBSXiZJL zirrziATA. tbs zm-dzaiv tobacco 

has been termed the emetic weed (Fig. 113), and contains an alkaloid 
lobelinay'which somewhat resembles nicotine and conina. It gives 
with sulphomolybdic acid a deep yellow colour, after a time passing 
into brown and then into yellow. Lobelia is much employed in the 
treatment of asthma. 

Symptoms. — Speedy vomiting, succeeded by distressing nausea, 
with headache and giddiness, copious cold sweats, tremor and 
extreme prostration. 

Post-mortem Appearances.— -Marked congestion of the cere- 
bral vessels, and intense inflammation of the mucous membrane 
of the stomach. 

Fatal Dose. — One drachm of the powdered leaves. 

Fatal Periods. — About 36 houra. 

Treatment. — Draughts of warm water to promote vomiting, and 
also the free use of stimulant:?. 
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eOWXUM MAOOKATinC. TMS BVOTVSS W&OOK 

eontUDS B poisononi alkaloid oontimi which is a volatile pilj 
flaid, haling a loouey Btnell, and gi-naa a gKMj pink atain ta 
filteriiif;- paper. The Coniam plant with it* frnit ii iliowii in 
Fig, 112. 

B jmptonu. — DryiieBa and conatriction of the throat, gfreat mns- 
cnlar proatratiou, papjla nsDally dilated, with confaiioii of visiooj 
dae to impaired adjastment of the eye-innaalea. Eveotnallj com- 
plete paraljais. Oocasionall; delirimn, eoma, and oonTnlaiong, 

FoBt-niortem Appsanuioaa. — Those of aBphjiia, the veaseU of 
the brain congested and the mnoons membrane of the atomaoh red. 

VrsKtment. — Emetics, diffasible atimnlanta, and tabaeqnenUT 
artificial i^pi ration. 





PHTSOSTZOMA VBNaMOSVX. TKB OAKABAK SHAV. 

Tbis plant contains an alkaloid, iitiyaostirinin* or saarlBft. 

aymptoma. — Tbere are giddiness, folloned by parBljsis of the 
voluntary muscles, frejiuenitly convalsivo muscular twitchnn, 
and invariably contraction of the pnpits preceded by tnyopia. Toe 
mind usually.romains dear. In fats! cases the muscles of rMpIra* 
tioD become affected, and the patient dies of aspbykia. 
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Boachardat states that one drop of the extract of physostigmina 
applied to the eye of an animal produces contraction of the pupil 
in from 10 to 15 minutes. This symptom is of great diagnos^tic 
value as distinguishing- the poison from conina, atropina, daturina, 
or hyoscyamina. The Calabar bean acts as a direct spinal 
depressant, and thus its action is physiologically the exact reverse 
of that of strychnin a. 

Six of the beans have proved fatal to a boy aged six. 

Treatment. — The stomach-pump and emetics must be used. 
Since atropina produces dilatation of thepupil,it has been suggested 
to injett one-tnirtieth of a grain of this alkaloid hypodermically, 
gradually increasing the dose until dilatation of the pupil is^pro- 
duced, but some of the most reliable authorities do not consider 
such treatment allowable. 

Test. — 1. The physiological test is the most important. The 
merest trace dropped into the eye of a rabbit, produces contraction 
of the pupil in from 10 to 15 minutes. 

2. If to physostigmina dissolved in water some caustic alkali is 
added, the solution, on exposure to air, turns to a green or blue 
colour. 

CONVUZ.SXVSS. 

WX, VOMICA. 

The symptoms of poisoning by the nux vomica seeds and thejr 
preparations are the same as those caused by strychnine. The 
seeds have a coating of silky light-brown hairs, 
which radiate from the centre, and are shown ^''c- "4. 

in Fig. 114 after treatment with nitric acid. 




STRTCBNIXTA. 

This alkaloid is largely used in different forms ^»r Vamka. The 

of " vormin-killers." "Battle's Vermin Killer " ):^Z^^ t^tl^i^ 

contains 2^ per cent., Butler s contiiins about 5 the nut and distinctly 

per cent., and Gibson's about 5 grains in each JefincJ ^ i>y heating 

' J A • J • !-• 1 -irA with a drop of mtnc 

powder. A case is on record m which 150 acid. 

pheasants were poisoned through eating the 

maggots generated in some animal destroyed by a strvchnina 

vermin-killer. 

Symptoms of Poisoning-* — ^^hese usually begin in from 10 to 
20 minutes, but depend upon the form of administration, being 
more rapidly developed when the poison is taken in solution than 
when given in the form of a pill. There is a hot, bitter taste in 
the mouth, intense feeling of suifocation, the strychnina "fit" 
then comes on, with jerking of the muscles, great stiffness of the 
body, and tetanoid convulsions. The frequent foin:i of the tetanoid 
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spasm is opisthotonos (the body 'being arched npon the head and 
heels) Pain is intense from the muscalar contractions. Vomiting 
is not common. There is constant gasping respiration, and the 
risns sardonicus (broad grin). The pnpus are dilated daring the 
fit. Then comes a remission, which may last from a few minutes 
to half an houvt and the pupils contract. The prominent symptom 
is trismus (locked-jaw), and this is frequently present, although 
the jaw is the last part affected. Hypersethesia is intense, the 
slightest touch causing a return of the paroxysms. The patient 
dies either from asphyxia, or from the extreme exhaustion, and 
the mind usually remains clear to the last. 

Treatment. — The stomach-pump must be used, and powdered 
animal charcoal injected and allowed to remain in the stomach for 
five minutes, and then pumped out. Ohloroform should be ad- 
ministered to overcome the trismus. To re- 
J^'c. H5. lieve thirst (if the patient can drink), the best 

remedy is strong tea. Numerous remedies 
have Deen advocated — viz., opium and mor- 
phine, nicotine, tannin, prussic acid, common 
salt, and chloral hydrate. The last is probably 
the most valuable drug. 

Post-mortem Appearanoesa— Little can 

be said. The special appearance is intense 

Ac tate f tr Jtuna congestion of the brain and spinal cord, with 

to Tweak solution "of Considerable effusion of blood, but this is not 

which the tests are sup- constant. Post-mortcm rigidity is usually 

Tr^JLX tSft prolonged. 

needles. Quantity Stequlred to Bestroy abift. — 

1^ to 2 grains is a poisonous dose; ^^ ^^ & 
grain has produced severe tetanus ; and ^ grain has proved fatal} 
even ^ of a grain is regarded as poisonous. It must, however, be 
stated that recovery has taken place even after as much as 40 grains. 
The hypodermic injection of strychnina exercises a far more ener- 
getic action than \yhen it is given by the mouth. 

Period at wnich Deatn takes Place. — Death or recovery is 
always rapid ^ and the case is hopeful if the individual lives over 
five or six hours. 

Mode of Sxtraction from tlie Stomach. — The organic mixture 
should be acidified with acetic acid, and diluted with sufficient 
water to make it filter easily, and the filtrate then evaporated 
to a thick syrup. This should be heated with eight or ten 
times its bulk of alcohol, again filtered, and the alcohol distilled 
off. The filtrate should be saturated with liquor potasssB, and 
shaken up with its own bulk of ether. Here the acetic iacid com- 
bines with the strychnina to form acetate of strychnina (Fig. 115j, 
the potash unites with the acetic acid to form acetate of potassium, 
and precipitates the strychnina, which is taken up by the ether. 
Sulpnuric acid may be added during the operation, in order 
to remove colouring-matter. The ^ above process . is_ repeated 
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Fig. X16. 



two or three times, in order to ensure tbe perfect puritv of the 
alkaloid. 

Te»t».---1. The intense bitter taste. 2. The physiological test. 
The solution injected under the skin of the back of a frog pro- 
duces tetanic convulsions. It is stated that these convulsioos 
have followed the injection of the xsitTTy P^rt of a grain into the 
lungs of a small frog. 3. The " colour test." If strychnina is 
])laced on a white plate, and touched 
with a drop of strong sulphuric 
acid, no colour results, but a sul- 

f>hate of strychnina is formed. A 
ittle peroxide of manganese or lead, 
or bichromate of potassium, is then 
stirred into the mixture, and a. 
rainbow play of colours is exhibited. 
This result is due to the develop- 
ment of nascent oxygen upon the 
alkaloid. Dr. Letheby suggested 
the employment of the galvanic 
battery in the production .of this 
play of colours, as follows : — Place 
a drop of solution of strychnina (one 
part iu 15,000 or 20,000 of water) in 
a slight cup-shaped depression on 
platinum foil. Let the fluid eva- 
porate, and then moisten the spot 

with strong sulphuric acid. Connect the foil with the positive pole 
of a single cell of Grove's battery, and touch the acid with a 
platinum terminal from the negative pole. At once the violet 
colour will Hash out, and, on the removal of the pole from the acid, 
the tint will remain, 
^'he microscopical appearances of crystals of strychnina are 




I'arious forms 0/ Crystals o/Strych» 
nina^ as obtained from An alcoholic 
solution (magnitieJ 124 diameters). 



shown in Fig. 116. 
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This alkaloid, also found in the nux vomica, possesses properties 
similar to those of strychnina. Its activity is, however, far less. 
It requires ,,\,j of a grain of brucina to produce upon a frog the 
effects of i„\,rt of a grain of strychnina. Tliat is to say, brucina is 
10 times less powerful than the last-named substance. Th? con- 
vulsions produced by brucina are neither so long in duration, nor 
so severe as those induced by strychnina. 

To obtain brucina from organic mixtures, the same process as that 
for the recovery of stryeliuina may be used ; and, in tf.stiug the 
residue, nitric acid should be_tirbt tried, and then the protochloride 

of tin. 

Tests. — 1. JNitric acid gives a brilliant red colour, changing to 
yellow on heating, and if, after warming, a trace of protochloride 
of tin is added, the colour becomes deep purple. 
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2. No action with nascent oxygen, but, if iniz«d with bichromate 
of potassium, and sulpharic acid added, an ora^e, then green, and 
lastly a yellow tint is produced, this action being dependent upon 
the reduction of the chromium salts. 



^CARBOVXC AOZB OA8. 

The generation of carbonic acid gas takes place in many ways : 
such as by respiration, by fermentation," by the burning of lime, 
by the combustion of fuel, explosions of nre-damp ; and it also 
accumulates in pits, cellars, wells, and in old mines. 

Symptoms. — If the gas is pure, death occurs immediately from 
apncca, spasm of the glottis taking place. In a somewhat dilated 
state, muscular power is immediately lost, and death takes place 
without a struggle. When still more diluted, there are, irrita- 
tion of the throat, pains in the head, giddiness, and drowsiness. 
Generally, the countenance aud surface of the body are markedly 
livid. The heart's action is violent. These symptoms gradually 
disappear, and death results by complete coma. Carbonic acid is 
au absolute poison, and its action is not merely negative^ 

Post-mortem Appearances. — Those of death by apncba. It is 
a specitic narcotic poison as well as an asphyxiant. Th9 brain 
and its membranes are extremely congested, seriim being effused 
at the base and in the ventricles. Putrefaction is slow, and animal 
heat andirigidity are very persistent. The body is frequently much 
swollen, the eyes unusually brilliant, the blood dark and liquid, 
the abdominal viscera much congested. 

Treatment. — This should consist in fresh, pure air, stimulants, 
artificial respiration, the cold douche, galvanism, inhalation of 
oxygen (say about two quarts), and moderate vensesectioii if the 
symptoms are distinctly apoplectic. 

CARBOXrZC OZZBB. 

This is a colourless gas, with a faint odour, which burns with a 
pale blue flame and is very poisonous. 

t Symptoms. — Giddiness, headache, nausea, vomitingand prostra- 
tion, in fatal cases passing into insensibility and deep coma. It is 
a pure narcotic poison. It has been suggested that the cause of 
death with carbonic oxide is that the blood cannot become venoue, 
whereas, with carbonic acid it cannot become arterial. The 
symptoms with carbonic oxide are singularly persistent, with car- 
bonic acid they are transitory. It is also stated that the poisonous 
action of carbonic oxide is dependent upon the formation of a new 
and fixed compound of the substance with hsemaglobin. 

Suicides, especially in France, not unfrequently destroy them- 
selves by the charcoal vapour, and in this country fatal results , 
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have occarred accidentally from sleeping in rooms with a charcoal 
fire barning withoat a flue, or into which leakage from the stove- 
pipes has taken place. 

Post-mortem Appearances- — In the spectroscope carbon o 
oxide blood shows two absorption bauds, very similar to oxy- 
haemaglobin ; they differ somewhat in breadth, and are somewhat 
nearer the violet end. The blood is found persistenly reddsr 
than usual (a special characteristic) ; it is of a cherry-red tint, as 
are also the internal viscera, a darkened state of this fluid 
characterising cases of carbonic acid poisoning. The brain is 
somewhat congested. Carbonic oxide displaces oxygen in the 
blood, and produces a red chemical substance, forming a stable 
compound with the haemaglobin. 

Treatment. — YensBsection and transfusion of arterialised defi- 
brinated blood. 

SVZiPBintBTTBB BTB&OOBIT. 

This gas has a characteristic odour — viz., that of rotten eggs. 

Symptoms. — These vary with the dilution. When very concen* 
trated, death is immediate. Somewhat diluted^ there are giddiness, 
laboured breathing, gastric pain and death by coma. Still more 
dilated, mere sleeping results. When extremely diluted, symptoms 
of a typhoid nature set in, nausea being probably the nrst sign. 
The pupils are usually dilated. 

Post-mortem Appearances. — These are fairly constant. The 
blood is dark, black and fluid, the viscera are distended, pntre- 
faction is rapid, and the body exhales a putrid odour. The right 
side of the heart is usually gorged with blood. The characteristic 
appearance is that of the bronchial tubes, which appear as if 
smeared vnth dirty-brown deposit, and which can be wiped off 
with the finger. In death by carbonic-acid poisoning there would, 
of course, be no such indication. 

Detection after Seatli. — If the body G^n be examined im^ 
mediately ' {it is useless otherwise), a strip of bright silver or a 
piece of lead paper may be placed under the skin. These articles 
will be blackened. The localit}' where the accident occurred must 
bo specially examined. 

Treatment. — Fresh air and cold affusion. The patient should be 
made to inhale chlorine by breathing out of a vessel containing a 
small quantity of chloride of lime. 

Test. — The odour and the precipitation of a brown or black 
deposit with acetate of lead. 

88WBR OASB8. 

The sewer gas usually, consists of a mixture of sulphuretted 
hydrogen, sulphide of ammonium, and nitrogen; but, according to 
Th^nard, it is simply deoxidised air with excess of carbonu^ Qi»^ 
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The symptoms are almost identical witli tbose catiBed by sul- 
phuretted hydrogen. The want of oxygen is wither the eaase of 
the asphyxia than the quantity of carbonic acid, which may not 
exceed 4 per cent. 

The fatal accidents in the Fleet Sewer in 1861 were undoubtedly 
owing to sulphuretted hydrogen, and were probably due to the 
action of au acid liquor upon the sulphides contained in the mad. 
The acid liquor, *' sharps, which consisted of the washings of brass 
after it had been steeped in nitric acid, had been let into this sewer 
from a founder's and brass finisher's. 

In all probability, if charcoal respirators were worn by the men 
when at work in the sewers, much danger would be aroided. 

The emanations from dead bodies chieflr consist of ammonia, 
sulphuretted hydrogen; carbonic acid, and phosphuretted hydrogeni 
ana these emanations have for centuries been regarded with 
special dread, but there are strong grounds for believmg that the 
evils which have been stated to arise from dead bodies have been 
much exaggerated. 

Putrefaction is, of course, delayed when bodies have been bnried 
in lead, but at last the metal ^ives way by its becoming convert^ 
into carbonate of lead. Bodies have been removed with perfect 
safety from the London churches to the cemetery by enclosing 
them separately in a shell, the size of which allows of at least two 
inches between it and the coffin, this space being filled up with a 
mixture of equal parts of earth, carbonate of calcium, and dbarpoal. 

avmBTTXB BT9SOOBW. COA& OMMm 



In coal gas are contained light carburetted hydrogen or manh 
gas, olefiant ^as, and other heavv hydrocarbons, ammonia^ anl- 
phuretted hydrogen, carbonic acidf, carbonic oxide, free hydrc^n 
and nitrogen. 

These gases ^ve out an extremely offensive odour, ''jid bom with 
a yellowish-white flame. 

Symptonui. — Headache, giddiness, and vomitinff, followed by 
loss of memory, passing to unconsciousness, convulsions, and loss 
of muscular power, and at last complete asphyxia. 

Treatment. — Fresh air, cold affusion, stimulants and artificial 
respiration. 

Post' mortem Appearanoes. — The following appearances are 
given by M. Tourdes — viz.. Coagulation of the blood, a deepened 
tinge of colour, brilliancy of coloration, of the pulmonary tissae, 
abundant froth in the air-passages, engorgement of the vertebral 
nervous system, and extravasation of coagulated blood in the spinal 
column ; injected state of the mucous membrane at the base of the 
tongue, and occasional rose-coloured patches on the thighs. 



OXALIC 7ACID. I4S 

XTxmoirs oxzbs oas. .kavobzito oas. 

Symptoms. — When mixed with air, a peculiar state of intoxica- 
tion, which is often hilarious, results ; undiluted with, air, insensi- 
bility is occasioned, the faCe becoming livid and the pupils dilated. 
If inhalation be continued, dangerous indications of asphyxia and 
even death may follow. The ansBsthesia resulting from this 
gas is thought to be due chiefly to its action as an asphyxiant, 
and not to any special narcotic power. 

The treatment is that of asphyxia generally. 

JArSTBBNICS. 



This is an important acid, on account of its outward resemblance 
to Epsom salts, or sulphate of magnesium, for which it has often 
been taken by mistake, and, owing to its cheapness and well- 
known properties, has been frequently made use of to destroy life.^ 
Symptoms of Poisoning.— if a large dose (half an ounce to an 
ounce) be taken, there is a hot, burning, acid taste, during the act 
of swallowing, tightness and pain in the throat, extending to the 
stomach, great pallor and clammy perspirations,, feeble pulse, 
extreme prostration, with intense pain and tenderness over the 
abdomen; accompanied by vomiting. If the poison be diluted, the 
vomiting may not come on for a quarter of an hour or twenty 
minutes ; in some cases this symptom has been incessant until 
death, whilst in others there has been little or no -vomiting. It 
would appear that this ,acid exercises a remote effect upon the 
nervoud system, since in cases of recovery from the poisonous symp* 
toms, numbness and tingling of the legs have been observed, together 
with spasmodic twitcl^nflrs of the musdeeof the face, and loss 
of Voice, contioaing for a long time. 

Treatment. — Magnesia, plaster from walls, and chalk (carbonate 
of oaloiom) majf be given ; this last-named substance is a direct 
antidote, since it forms, with oxalic acid, an inert substance — viz., 
oxalate of calcium. \ Vomiting may be afterwards encouraged by 
means of sulphate of sine, m doses of twenty grains, and by 
tickling the fauces with a feather, or by the hypodermic injection 
of apomorphine. d 2*he atomach-pump should never he employed. 
Alkalies and their carbonates must never be given, 8inc€^ the 
resulting oompounds. are as poisonous as. oxalic acid itself. Life 
hu often beejti destroyed by the Acid Oxalate ofrotassium, or SoXU 
of Sofrelt which is sold as Eeeentidl Salts of Lemon ; its poisonous 
properties depending entirely upon the Oxalic Acid it contains. 

Post-mortem Appearanoes. — ^The mucous membrane of the 
mouth, tongue, and throat is white, as it bleached, and the stomach 
contaias m^acous liquid of a dark-brown colour, and almost ge^- 
tinOas ; perforation of the stomach is not very commonly observed, 
but the Organ is often hlach and gangrenous. 
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QuanUijr Xeqalred to Sestroy &ife (snuiUest recorded), — One 
drachm. 

Period at wblcb Seatb baa taken place (variable). — Death, 
m some cases* has occurred very rapidly, bat in others it has been 
protracted to the fifth day. 

Mode of Sxtractlon trom tbe Stomacb. — If the liquid con- 
tents be very acid, they may b& filtered at once ; but if these are 
not very acid, they should be boilod with distilled water before 
filtration. If the contents be highly coloured, they shoald be 
boiled for some time with well-washed animal charcoal, being 
afterwards filtered and concentrated by evaporation. They may 
then be acidulated with acetic acid and acetate of lead added ; 
oxalate of lead is thrown down ; this may be diffused through 
water and into it sulphuretted hydrogen passed; the lead will be 
precipitated as the black sulphide, the oxalic acid being set free. 

Tests.— (1) Nitrate of silver gives a white precipitate of oxalate 
of silver which is soluble in cold nitric acid, and when heated on 
thin platinum foil is entirely dissipated in white vapour, with 
slight detonation. (2) Sulphate of calcium gives a white precipi- 
tate of oxalate of calcium, soluble in the mineral, bat not in the 
vegetaV^le, acids. 

S¥2>90CTAXZC ACZB. TMUBBXC ACZB. 

Symptoms of Polsonlngr- — These vary according to the amount 

of the poison taken, a large dose seeming to produce instantaneous 
death by its " lightning action." If death is not immediate, there 
will be a hot, bitter taste in the mouth, with increasing giddiness 
and weakness, severe pain in the head, and gradual confusion of 
ideas, insensibility and loss of muscular power supervening ; the 
eyes are bright, the face pale and bloated, the breathing becomes 
stertorous^ and death may occur from suffocation ; thd odour of 
the poison will probably be observed in the breath ; the hands 
may be violently clenched, the eyes glistening and fixed, with wide 
dilatation of the pupils. A shriek may just precede death, ' hich 
occurs probably through shock. 

Treatment. — This may be general, e.g., cold affusion, artificial 
respiration, and the application of ammonia to the nostrils ; or 
chemical, e.g., a mixture of a protq and a per-sulphato of iron 
with a caustic alkali may be given internally, forming the inert 
ferrocynnide of pofassinm, and, should the mixture become acid, 
the inert Prussian blue will be formed. Of course, in addition to 
the above Liode of treatment, vomiting may be excited by tickling 
the fauces with a feather, or by the exhibition of common salt 
mustard, and sulphate of zinc. If possible, the stomach-pump 
may also be used. 

Post-mortem Appearances. — In some cases there have been 
no morbid appearances at all ; frothy foam may be found about 
the :?.ioiith, and the stoviach and intestines may be sometimes con- 
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• 
gested, althongb they are often quite nataral. The hrain nsaally 
presents turgescence of vessels with effusion of serum into the 
ventriclesi the odour of the poison being easily recognised. The 
hinga, liver, splee^i and kidneys arc invariably gorged with blood. 
The hile has often been noticed to be of a deep-blae tint, the 
arterial aysiem is empty, but the venous system is invariably gorged 
with dark-coloured blood. The hlood may be black or of a 
cochineal-rcd colour ; it is sometimes fluid and sometimes coagu- 
lated, and frequently exhales the odour of the poison. These 
appearances may be observed in whatever way the poison may be 
administered, whether introduced into the rectum, or iKigina, or 
applied to wounds or to the conjunctiva, 

quantity Required to Destroy Ufe {smallest recorded), — Nine- 
tenths of a grain of the anhydrous acid (»45 minims of theo£5cinal 
acid). 

Period at wbiob Beatb bas taken plaoe. — ^This may be in- 
stantaneous^ but is modified by various circumstances. 

Mode of Bxtraotion flrom tbe Stomacta. — Try to detect the 
odour. If the contents are ^alkaline, add diluted sulphuric acid, 
and place the mixture in a vessel standing in a basin containing 
warm water at 60** Fahr., and then apply to the rising vapour the 
following tests: — (1) Moisten a glass slide with nitrate of silver; 
a tvhite cyanide of silver will be formed ; this is (a) soluble in 
boiling nitric acid, and (6) when heated gives off cyanogen gas, 
which, when lighted, burns with a rose-coloured flame. (2) Moisten 
another slide with sulphide of ammonium ; a white sulphocyanide 
of ammonium is formed, aqd on the addition of perchloride of 
iron to this a hlood-red solution (sulphocyamde 01 iron) results, 
which 19 discharged by corrosive sublimate. 

The general method adopted, however, is to distil the contents 
of the stomach at a gentle heat, and collect the rising vapour in a 
receiver, which is kept cool by being placed in cold water. If the 
amount be very small, caustic potash or nitrate of silver may be 
placed in the receiver, so as to fix the acid by the formation of the 
cyanide of potassium or tlie cyanide of silver. 

Tests. — (1) The silver test ; nitrate of silver (see above) J 
{2y The suljphur test ; sulphide of ammonium and perchloride of 
iron (see above). (3) The iron test ; first add liauor potass® to 
the acid, then a proto- and a per-salt of iron, and lastly a drop or 
two of 8tronf][ sulp^^ric acid ; Prussian hhie is developed. 

When dealing with the acid in the form of cyanide of potassium, 
it >rill not be necessary to add caustic potash to this last test. 

POZSoarixrO ST TBB CTAXTZBSS.— Death has resulted 
irom both cyanide of potassium and cyanide of mercury; the 
symptoms of poisoning by the former being similar to those of 
poisoning by prussic acia, and in the latter, allied to those of 
poisoning by corrosive sublimate* 



ACOWtTB. ACoirmnK WAPsiiKirs, 

The Monkshood, or Kue Rocket, contains an alkaloid, BooBlUnk, 

irhich ia probably the most powerful poison Ifuown. 

The aconite root has been eaten in mistake for that ot the horse- 
radiEh. The characters and differences between these roote are 
shown in Figs. 117 and 118. 
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SrmptaiDB «f »ol»oii(ii!r.— There are numbnesa and tingling in 

the month and throat, soon becoming general; Tomiting is a 
frequent Bjmplom, purRing not bo common. Sensibility bacomea 
diminialied, there is ringing in the eara and deafness, with dimness 
and perhaps loss of sight ; frothing at the mouth ii) not uncommon ; 
the numbness of limbs, and trewblinga, increaae rapidly reenlting 
at last in complete paralysia of both eitremitics; Tertigo is not 
1, but the mind is usually cleat. 
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The power of speech disappears, and the breathing becomes slow 
and laborious, with intense prostration of strength. There is 
fearful dread of approaching death. 

Cold 'clammy sweats, intense bloodlessness oi the lips and 
countenance are common ; the pupils as a rule are contracted, but 
they have been dilated. 

Death may occur from one of three causes : by shock, asphyxia, 
or syncope. 

Treatment. — An immediate emetic of sulphate of zinc. Finely 
powdered charcoal may be given, but the stomach-pump should be 
used immediately afterwards. Brandy and ammonia, and strong 
tea and coffee, should be given freely ; advantage may be derived 
from liniments and from friction to the limbs and spine. 

Mustard plasters may be applied to the pit of the stomachy and 
slight galvanic shocks to the heart. 

Post-mortem Appearances. — Greneral venous congestion ; 
usually more or less engorgement of the brain and its membranes, 
the lungs and the liver. More or less blood, usually fluid and 
dark, is contained in the right cavities of the heart. Finally, there 
are in general indications of gastro-intestinal irritation. 

Quantity Required to Sestroy ]Llfe.-r-60 grains of the root, 
f grains of the alcoholic extract, and one ounce of the tincture have 
caused death. Bad dymptoms have arisen from the mere inhala- 
tion of the aconite dust, whilst powdering the root. 

Period at wblcb Beath takes place. — Symptoms may appear 
in a few minutes, to one or two hours. Death generally occurs 
within 3 or 4 hours ; one case has been delayed for 20 hours, and 
another took place in 20 minutes. 

Mode of Xbctractlon from tlie Stomacli. — Search should be made 
carefully for parts of the plant, for the purpose of identification. 

The contents of the stomach and intestines should be placed 
in a clean, wide-mouthed bottle, and, when made acid by a few 
drops of acetic or hydrochloric acid, heated with a considerable 
amount of alcohol, and set aside for some hours in a warm place. 
The materials should then be filtered through thick blotting paper, 
and the filtrate treated with excess of subacetate of lead, and the 
precipitate again filtered; through the clear filtrate sulphuretted 
hydrogen should be passed, in order to get rid of the lead, as sul- 
phide. The clear filtrate should be evaporated to dryness, and the 
residue dissolved in a few drops of water, acidulated with acetic 
acid. This alcoholic extract' should be supersaturated with bicar- 
bonate of potassium, and the alkaloid (aconitina) extracted either 
by ether or chloroform. 

The extract should be tested as to its power of producing 
numbness and tingling, by rubbing a small portion with the finger 
on the gums and lips. If this proceeding fails, it is doubtful 
whether any further attempts will be of any use. The presence 
or absence of aconite muiit be judged more by the physiological 
action and symptoms_tluiuJjy chemical testd. 
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Testa for Aconltlna. — 1. The physiological occion; — (i) Rab> 
bed insidu the ^umq, thu ecqsc ol' tingling and niimbncDS. 
(h) Given to small animals, causing staggering, weakness, laboriona 
breathing and convnlsivu twitchinga, and dimioation of common 
ccasation (email pins beiug stuclc into a dog under t,he influence 
of the poi;!OQ causing no pain), (u) Iodine or iodide of potasaiam 
gives, both with the alkaloid ond its salts, a reddish-brown amor- 
phous precipitate. 

DiaiTA&IS. DZGZTAUS KTXrVKBA. TKB WKPAS 



, from the presence of Bu 

sbowu in Fig. 111'. 

d pain in the abdo- 
■ loss of sight. The 
irrcgnlar, slow, and 



All parts of this ]dai)t are poison 
alkaloid, dlsltaltnuin. The leaves 

symptoms* — Nunsca, purging, vomiting, i 
men,' with giddiness, bendache, and dimness 
pupils are dilated and insensible. The ]>nlae 
ivcak. Stupor iin J syncope succeed. 

Voat-mortem Appearances* — Congestion 
membranes, and inflammation of the muci 
stomach. 




SASADILLA. COTXHICUM. I $t 

ToBta for DigitaliiiDin. This is a white sabstance oalj slightly 
soluble in ^atei ; with hjdrochlaric acid it turns jellow, ^auin^ 
to green. When evaporated to dryness and treated with solphnna 
acid, a rose colour is developed, irfaich turns to a mauve with 
bromine vapour. Its action on the frog's heart ia characteristic, 
eauaing irregnlarity in the beate, stoppage of the ventricle i^ the 
white, contracted state, with Tetenticn of the roluntary power 
nhen the heart stops, and for quite 15 to 20 minutes afterwards. 

For extracting Digitalis from the stomaoh, reooorse most be had 
to Stas's process. 



▼■BATBxwA. soBcearoeAV&ow omonrjkKB. 



The poisonous action of the Sabadilla (Fig. 120) la dne to ths 
action of its contained alkaloid TemtrlnB, of which -^ gnun bu 
produced tu the human subject dangerons symptoms, ttcoompaniod 
by collapse. 

Treatmant. — KmetJos, tiie stomach-pnmp tr.. .._ 

and powdered charcoal, taoniii infusions and 
Btimnlants must be used ; opium combined 
with pnrgatives may aattteqoently be em- 
ployea. 

Teats.— 1. Yeratrina possesses no smell, 
bat, when applied t« the nostrils, induces 
violent and uncontrollable sneeziiw. 

2. Snlphu^c acid first tarns the alkaloid 
fallow, then a rich crimson. When the acid 
IS gently heated the red colour appears ia- 
■tantaneoasly. 

3. Nitric acid changej it to a light red, 
becoming yellow. 

OOKOHZOVIC AVTtnarAKB. THB 
MH&OO-W BAmtOV. 

This plant with its leaves and fruit is shown 
in Fig. 121. 

Sfrnptama. — These may eommenoe at once, 
and are rarely delayed beyond three hours. 
There are pain, purging and vomiting of 
matters (>fteu mixed With, blood; cramps, , 
scvnetimes convnlstons, thirst, intense irrita- 
tion of the throat, great coldness and pros- 
tration, and dilatftd pupils. 'Kot unusDally the symptoms re- 
semble very closely those of maliguant cholera. ' Sappreasion'of 
nrine and delirinra have been observed. ^Deatli has resulted in 
seven hours, but hat been delayed for eig^it days;, in most OMea. 
it takes place within twentj>fatuIiouT^ 
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Bpcovery ie on record after 1 ounce of the vfine'Of colchicnm 
and 1 ounce of the tincture resiiectively; and death has followed 
the taking of 1 ounce of the wine, a tablespoonful of the eeeds, 
48 grains of the dried bulb, and a handful pf the flowers, 

, Post-mortem AppeBraoces. — The 
Fic. 1". stomach and inteetines are alraoat always 

inflamed. Purple . patches are often seen 
on the skin, and sometimes on the iuternal 
organs; the bladder is nsually empty, the 
heart fnll of coagulated blood, and the 
liver, spleen, brain and spinal cord are 
genei'ally ConRested. . 

The alkaloid ooloblcma is said to be 
identical with Veratrina, but tiia is donbt- 
ful. It does not produce the -riolent sneez- 
ing which igcharaoteristieof Veratrtna. It 
yields with nitric acid a. reddish .violet 
colour, soon passing off. 

INBBXtlAHTSV 

AliCOHOI.. 

Alcohol, like ether and chloroform, iD- 
diicea narcotism ; delirium with excitement 
IS often an early symptom, and it.i» anc- 
ceeded by nausea and vomiting. Death 
may result, the heart becoming paralysed, 
or a condition may be established resem- 
bling apoplexy, 
is a colourless volatile liquid trhioh cannot 
be frozen, and which is very inflammable. 

Symptami of Acute PoieoniiiE,— These are giddiness, confusion 
and heudacbe, leading to deep stupor and coma. Yomiting may 
set in and recovery lollow, or death may result. ..The pupua are 
usually, but not invariably, dilated. 

Voat-mortem Appearances. — The lining membrane oE the 
stomach is of a deep-red colour, and the cerebral vessels and uem- 
branes are sometimes congested. The lungs are congested and tho 
blood is fluid. Higor mortis is persistent. 

Treatment, — The stomach-pump may be employed in addition 
to cold affusion, ammonia, and galvanism. 

Tests. — Its odour. Upon the addition of diluted snlphnric a':id 
and bichromate of potassium, alcohol turns green, and evolves 
aldehyde. 
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ride of calcium or anhydrous sulphate of copper, and again distilled. 
The distillate is finally shaken with dry carjbonate of potassium, 
some of the supernatant fluid being drawn cM for testing purposes. 

A person «nay be found in an unconscious state. This uncon- 
sciousness may be caused by drunkenness, narcotic poisoning, 
epilepsy, nraemia, or by concussion from a blow or a fall. The 
history is of great importance. 

In Narcotic Poismiing, the pupils are usually contracted. There 
is no hemiplegia, no remission in the insensibility, but there is 
increasing coma. 

In Drunlcenness, it is possible to arouse the patient to some 
extent, since the insensibility is not complete. There is no hemi- 
plegia, and the smell of alcohol may be detected in the. breath. It 
must not, however, be forgotten that an apoplectic attack and 
drnnkenness may coexist, and that therefore a very careful opinion 
must be given. 

If resulting from Epilepsy, the duration of the attack will not 
be lonff, and there will be a history of previous attacks. 
- In Wrcemia; hemiplegia is absent. Upon drawing off the urine, 
this fluid will be found to be albuminous, and probably dropsy 
will be found in various parts of the body. 

With Cmicuss ton, there may be bruises or injuries on other parts 
of the body, possibly bleeding from the nose or ears, and other in- 
dications of the insensibility arising from accident. 

Drinking to excess sometimes occasions a form of delirium known 
as Ddh'ium Ebriosuniy which differs pathologically from delirium 
tremens, but may be sometimes mistaken for it. Here the deli- 
rium is active, sometimes violent, and sometimes hilarious; it is in 
reality a form of acute mania induced by cerebral congestion asso- 
ciated with the iuunediate effects of alcohol upon the brain, and 
may be considered a variety of cerebritis, or inflammation of the 
brain. This condition is caused, not by habitual alcoholic indul- 
gence, but rather by a single protracted paroxysm of drinking. Jt 
lasts only for a short time, but may in some cases be followed by 
delirium tremens. 

Aleobolismus, AloobolUm, or prolonged, excessive, and habitual 
indulgence in alcohol, viz. chronic poisoning by alcohol, enters largely 
into the causation of numerous affections, as cirrhosis of the liver, 
fatty liver, epilepsy, gastritis, pyrosis, and other forms of dyspepsia, 
and diseases of the kidneys (Bright's disease) ; it indirectly favours 
the 'production of nearly every disease by diminishing the resisting 
power of the system, and it also increases the fatality by lessening 
the capability of overcoming the tendency to death. 'J'he immode- 
rate use^f alcohol acts deleteriously upon the whole economy. In 
chronic alcoholism the powers of dig^estion are impaired, the appe- 
tite is partially destroyed, the muscular system weakened, and the 
generative function decays. The skin and muscles become flabby. 
Pain in the l?ack aiid limbg freqaeut)/ occur.s. The bceaAJa. ^vw\Nis\fe 
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ernanations from the skin lia^e a cliaracteristic odour.' The per- 
ceptions are blunted, deterioration of the nroral and intellectaal 
facilities takes place, until at last the inebriate has but one desire 
in life — viz., to satisfy the morbid craving for alcohol. This con- 
dition constitutes the disease knawn by the name of Bipsomanlaa 



This substance, when pure, is a limpid, colourless liquid. 

SyiniMioms. — When taken in a liquid form, ether produces the 
same symptoms as alcohol. When it is inhaled in vapour, pro- 
longed, slow and stertorous breathing results; the surface of the 
body becomes cold, the lips blue, and the face pale ; the pulse is at 
first accelerated, but afterwards slows ; the muscles become relaxed 
and flabby ; the pupils are dilated, the eyes becoming fixed aiid 
glassy ; anaesthesia 18 deep and well marked ; coma succeeds, with 
complete abolition of sensation; nausea and vomiting are not un- 
frequently present. 

Vost-mortem Appearanoes.^There is congestion of the brain 
and lungs and of the vessels at the upper part of the spine. The 
heart's cavities are filled wii^' linn id dark blood. 
;^ Treatment. — In poisoning by the liquid, .the stomach-pump 
should be employed, emetics being used afterwards. Exposure to 
pure air, cold afPusion artificial respiration, and galvanism are 
indicated when inhalation has proved dangerous. 

Metiiod of Extraction f^om tlie Stomaeb.— This is the same as 
with alcohol poisoning. During the distillation, some of the vapour 
should be passed into a concentrated solution 6f bichromate of 
potassium, sulphuric and nitric acids, and the reaction observed as 
for alcohol. 

Tests. — The vapour of ether burns with a smoky flame, carbon 
being deposited. With bichromate of potassium and diluted sul- 
phuric acid, ether turns green, evolving aldehyde. 

CBXiOSOrO&Mr 

This is a .very volatile, . colourless liquid wiih, a sweet . taste 
and pleasant odour. . It gives off a dense vapour. 

Symptoms, — Locally an irritant. When swallowed, it causes 
symptoms of irritant poisoning, rapidly succeeded by coma; When 
inhaled, produces symptoms similar to those following the adminis- 
tration of ether, but muscular relaxation and insensibility appear 
much sooner. Death appears to result from paralysis of the respi- 
ration or circulation; it is probable that chloroform acts directly 
upon the nerve centres. 

Post-mortem Appearances. — In many cases, the appearances 
of death by asphyxia. On opening the body, the odour of chloro- 
form is often perceptible. The heart is often collapsed and flabby. 

Treatment.— -Cold affusion and the treatment proper to as- 
phjxia. ; Bleeding from the jugular vein may he beneficial. 

Mode of JBztraction flrom ttie StoiaacSio — ^The suspected snb- 
siaijcea are distilled at 120° Falir. in atoe^'^^a^isou^ ^iJtkft TwinSt ^ 
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wbicH passed a tnbe bent at right angles. The horizontal portion 
of the tube outside the receiver passes over a flame : as the vapour 
of the chloroform (CHCI3) passes along this horizontal tube, it is de- 
composed hy the heat into chlonne, hvdrochloric acid and carbon. 
The chlorine m&j be known by applying td it some starch-paper 
dipped in iodide of potassium, the iodine being set free and forming 
the blue iodide of starch ; the hydrochloric acid, by its reddening 
blue litmus paper; and the carbon, by its black deposition. 
- Tests. — The odour and taste. It burns with a greqn flame, ancl 
dissolves caoutchouc, gutta-percha, and camphor, r' 



This substance, is obtained by passing: di*y chlorine through 
absolute alcohol. It has a characteristic odour and taste. 

Symptoms.— A pnre hypnotic in medicinial doses, producing deep 
sleep, which is succeeded by loss of consciousness. The face tnay 
become flushed, and the pulse quick. A peculiar eruption has been 
stated to be produced by the prolonged use of this drug. In 
poisonous. doses, profound sleep results, passing into coma, from 
cessation of the circulation and respiration. The pupils are at 
first contracted, and then dilated. The action of chloral hydrate is 
supposed to be due to its decomposition in the blood into an alkaline 
formiate and chloroform. 

Mode of Extraction firom tlie Stomacli. — The ~ suspected 
matters are first treateil with potash, to form a formiate of potassium 
and chloroform, the latter being tested for as previously described. 

CiUtBOXJEC ACZB. BTBAATE OF PHSXTTXi. 

Symptoms of Poisoning:. — Immediate vertigo and intoxication, 
accompanied by intense burning pain, extending from the mouth 
to the stomach, and by occasional vomiting of frothy mucus ; the 
painh arc invariahhj coniracied, the pulse is rapid and intermit- 
tent, the breathing stertorous, and the breath smelling strongly of 
the j)oison. Any urine passed/is dark-coloured and stnohj, but 
there is frequently complete suppression of urine ; intense coma 
may supervene with convulsions. Death may occur rapidly from 
syncope, or may be prolonged, when it will be probably due to 
apnoca. The chance of recovery is very slight. Death occurs 
usually in from thirty minutes to four hours, the shortest recorded 
period being ten minutes, and the longest sixty hours. Six or 
seven drops of this acid may cause dangerous symptoms, but the 
recorded deaths have been generally caused by one or two ounces, 
which, of course, is a much greater quantity than is 'necessary to 
prove fatal. When used as. an injection, or externally applied, 
fatal results. have followed. ' 

Treatment. — The stomach-pump may be employed, and oil and 
demulcent drinks administered. Sul^h\i\ftol^c>vVS^«a.VJ^'«N^^ 
has.beenj>roposed as an antidote. "m^^'ei\k<i^ wt^ <2^\*Ki^^xv^^^\». 
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consequence of the marked antestheRia of the p^astric mucoas mem- 
brane, but injection of stimulants may be tried, to counteract col- 
lajjse. 

Post-mortem Appearances. — The oesophagus and month are 
white and corroded, *the brain is sometimes congested, fluid being 
found in the ventricles, which smells strongly of the acid. The 
stomach in {generally white, thickened and contracted, but some- 
times it is intensely congested, and the mucous membrane de- 
stroyed.' 

Mode of Xxtraetion ftrom tlie Stomaob. — Unless the odour of 
the carbolic acid can be detected, no tests are likely to be of any 
avail. For the recovery of the acid, all that is necessary is to mix 
the organic matters with diluted sulphuric acid, and distil. 

Tests. — 1.- The odour is the most delicate test. 2, It precipi- 
tates collodion and albumen. 3. By mixing the acid with one- 
fourth of its volume of liquor ammoniae, and adding a trace of a 
solution of a hypochlorite, and gently warming the mixture, the 
liquid assumes a l)lue colour, and, if this be acidulated, it turns red. 
4. Neutral perchloride of iron, when added to the acid, developes a 
violet colour, the intensity of which entirely depends upon the 
strength of the reagents employed. 5. Solution of ammonia and 
of chlorinated soda give a deejp purple coloration. 

srzT&o-BExrzoxiB, or bssextcb or wtuMMAtrm 

This is a heavy liquid of a yellow colour with an odour of oil of 
bitter almonds; it is prepared by the action of nitric acid on 
benzole. 

Symptoms; — Headache, stupor, and intoxication, with dilated 
pupils, followed by convulsions and death. 

AB'ZlLZX. — The ^mptoms are essentially those of nitro-benzole, 
but they perhaps commence earlier. In acute cases, death usually 
occurs from coma. The anilin dyes are obtained by treating anilin 
with oxidising agents, especially with arsenic ; and when anilin- 
dyed fabrics have been worn next the skin, painful and obstinate 
eczematous emptions have occurred, from the presence of this 
metalloid. 

BEXTKOZiB or BEXrzzarz. — This limpid, colourless flnid gives 
off a highly-inflammable vapour, both tne liquid and the vapour 
having poisonous properties. 

ozZi or TintPExa'TZxa'E.— The properties of this liquid are 
partly narcotic and partly irritant. In some instances it has pro- 
duced violent irritation of the urinary organs, and in others intoxi- 
cation, succeeded by collapse, coma and convulsions. ^ 

XREASOTE. — This substance in a large medicinal dose has 
produced gastric and intestinal irritation with headachei giddiness, 
and drowsiness. 

rusE& oiJa (potato spirit, amylic alcohol) acts as an inebriant, 
causing headache, giddiness and staggering. 

an o/ j>ippe].:::'A|)rodiieiof ilMtotcM(d^ 
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(larCsbom) ; it canaes vomiUpg, and gastrTic aiid inteBtinal inttauon, 
with stroDg corroaiTe action on tha ^ulIet^Hnd moatti. 

Coal iTaptatba hae' caused iatozicatioti, {arioiiB delmniii,'ai)d 
Btertorona breathing. , , . 

WiTSO-aKTCBSZiTB ia.a powmfal poison, 'botli aa a'liqnid and 
in vaponr. Small doaea produce intenae teadache and violent 
beating in the templea. In 'fatal cases, death has reaaltod frona 
coma withoat convnlEiona, after oyauoais and iatense djopntea. 



Sy^ptanu. — The following drngs produce yomtting and Ijarg- 
iog, pain in the abdomeu, ciampa, atrangorjr, aiid tflnestuDp, 
followed bj* collapse, and so'metimea accompanied. bj'drowaiiWBa 
and slight nervona symptoms. 

Vaat-mortem Appearanoes.— InflammatioD of tho.alimentaiy 
canal, redness, ulceration, aoftening, and.efinaioa of dark Vlo™ 
into the snbmucoua tisane. 

Treaonant. — Biluenta, atintnlants to counteract collapset and 
opium for the relief of pain. 

AI.OEB. — ^The inspiaaated juice of the leaf of the Barbadoes And 
Socotrine alaea forma a leading ingredient in qnact pills, and, mixed 
with' powdered canella, constitntes the well-Knotra hiera picra, or 
holj bitter. Both the quack pilla and this powder bave pcored 
fatal in large quantities. The active principle of aloea ia «Ieia, 





lAix y'ulf'v]. Microscopi 



trhich gives a yelloir coloar with cold sulpharic acid,«haA^:&.%'w^ 
green when heated. 
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In acute and chronic poisoning of animals by aloin, albaminaria 
has been observed. 

Fig. 122 shows the Aloe Socotrinai or Aloe Ferrji (the plant), 
and in Fig. 123 is seen the active /principle Aloin, prepared from 
Aloe Barbadensis, the Aloe Vulgaris. 

JAA AP (Zpomoea Purra).— This is a drastic pnrgatiye yielding 
an active principle, eonTolvulin, giving with cold salphnnc acid a 
yellow tint» changing to red-brown when hei&ted. 

CABTO&-OZ& H5i:za>8 (Ricinns CommuiiU). — ^These seedB 
act upon the stomach and intestines with a violence out o| all 
proportion to the action of the .oil which they would yield by com- 
pression. Three seeds proved fatal to an adult in forty-six hours. 
The seeds themselves, present a beautifully -marbled appeacance. 

CSOTOir OZ& (Croton Tlgriium).— The oil of the seeds had 
proved fatal, with symptoms of acute irritant poisoning and col 
lapse, resembling most severe cases of cholera. The so^s present 
a dull, dirty appearance. The leaf of the plant is shown in Fig. 124w 

Fig. X24. 




Leaf o/ the Croton Tiglium. 

^•~-This is a drastic hydragogue purgative. It is 
on record that a medical man in Paris, merely through carrying a 
specimen of the plant in his hat for twelve hours, became aTeet^d? 
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villi Rcverc pain and ti|;1itQess m the head, purging, colicky paina, 
fever and bilioua vonitiug. 

as&KSBOSKS.-^Tbc true Hellebore (Helleborns OrieataliH), 
the Klack Hellebore, "the Christmas rose" (Helleboraa Siger), and 




Sirnli Csniiilnin, /ir sfumi/ rjr. The rull'tTvUil 
of ryi, ilronily intecWA V\A mol-Vjava'*. 'ix« 



i6o ToxicoLoay. 

tKe Stintiiiff Hellebore (Helle1)oru» Fcetidas), all produce violeiil 
sjmptomB ol gastric and iateetiaal irritatioik 

ABOSTXVBS. 

■KaOT OV aTS. BaCAAB OOKVUTVH. 

This ia tlie prodaot of a fangna (the Olaviceps purpurea) attack 
iDg and replacing the grain of the rye (Secale Cersale, Fi^. 125). 
Thi diseased grains occnpj the ear of the plant ; each grain is deep 
pnrple, and somewhat resembles the Hpnr of a cook (Fig. 126). 

Symptaoiai — Cases of poisoninz hy ergot of rje have chiefly 
taken ptace from eating bread made of srgotised grain. The bread 
soon becomes moist, and wanting in firmness. 




The octivitj of ergot used to be ascribed to two principles, ergotiu 
and ecbolin, bnt the Litest researches have'indicated the following : — 
Ergotinic acid, iphacelinic acid, and ap alkaloid corn\itin«. 

Two different poisonons conditions are produced by ergot, and 
they may oe present, either singly or combined : — 

{a) Convulsive or J/eiitoiia Ergot^m, — In wKich the prominent 
symptoms are giddiness, cramps, and convulsions. 

(i) Gangrenous Ergotism. — Beginning with a peculiar creeping 
sensation, the limbs becoming insensible, and finallj' shrirelling up 
and dropping oS at the jointa. 



sAvnf. r6t 

The general symptoms of a poisonous dose are natisea,vomitme, 
and stnpor, both the frequency and force of the pulse being dimin- 
ished. The amount of urine is increased under its influence 

Tests. — EVgot gives with liquor potassse a lake-red tint, and' 
develops an odour of herring's .brine, due to trimethylamine. ' 

Siivzir. jvirzpssirs sabzita. 

This plant yields a round purple fruit in size about that of a 
currant. It is shown in Fig. 12/. 

Symptoms. — These do not come on immediately; there are 
usually vomiting, pain, and violent tenesmus, succeeded by coma. 

If the patient is pregnant, abortion may or may not occur. 

Death has resulted in fifteen or sixteen hours after swallowing 
the poison, and, on the other hand, it has been delayed for several 
days. 

Post-mortem Appeavanoes. — Usually congestion of the capil- 
lary and venous systems, the blood being black, and the heart full, 
especially on the right side. There is a specific action on the 
vessels of the lower bowel, innammation and turgfidity being in- 
duced. The true action of savin with regard to its supposted abor- 
t ve power is due to its action on the lower bowel, the uterus par- 
ticipating in the general plethora of the intestinal system. Savin, 
however, very frequently fails to produce abortion, even when it 
produces violent symptoms of poisoning. 

Mode of Z^ztraction Arom tlie Stomaeb. — The contents of the 
stomach, if powdered savin lias been taken, will probably appear 
of a green colour, and the microscope will show the coniferous 
structure of the herb. The organic matter should be distilled, 
when a turbid lic^uid will come over, tasting and smelling like oil 
of savin. To this liquid ether should be added, when it will in- 
stantly clear, and on evaporation the oil will remain behind. 

By rubbing the herb in a mortar the odour may be developed. 
The watery solution strikes deep green with perchloride of iron, 

zaaxTAifTS wxTB ifsavous svmptoks. 

CBXTAirTBS CROCATA (tHe Hemlock, "Water Dropwort) 

somewhat resembles celery ; its root is rather like the parsnip. A. 
very small piece has proved rapidly fatal, with symptoms of violent 
intestinal irritation, tetanic spasms and acute pain. Like the 
three following, this plant belongs to the order Umbelliferae. 

CZCITTA VZSOSA (tbe VTater Hemlock or Oowbane).— 
The root-stalk of this plant has been mistaken for parsnip. Jt 
produces tetanic spasms, dilatation of the pupils, insensioili^, 
vomiting, diarrhoea and coma. Corrosion and perforation of. the 
stomach have been observed on post-mortem examination. 

PHS&&AirDRZVXII A^VATZCITM (tbe Fine-leaved ^V7aM»^ 
Hemlock} has also been -mistaken for ]^^t^x\\^. 
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JETBUSii CTKiiPZirM (tbe Vool's Parslej has beaa mis- 
takeu for parsley, and its roots for young turnips. It has been 
stated to produce heat in the mouth, vomiting and nausea with 
headache, trismus (lockjaw), stupor and dilatation of the pupils. 

TAXirs 9£LCC£LT£k. (tbe Tew)* — The leaves aud berries pro- 
duce symptoms of irritant poisoning, accompanied by insensibility 
and convulsions. 

CTTZSVS XiiiBirRirirM.— This plant contains an alkaloid, 
Cytlslne, and produces irritation of the alimentary canal, convul- 
sions, dilatation of the pupils and rigidity of the limbs. 

SXMPZ.S XRRXTAMTS. 

iiRT7M MAOVXiATVM (Xiords and Aadies* Ciiekoo Vint), 

— All parts of this plant are irritating and acrid, 

SAPHxrs nxxszsASirM.— Mezereon yields bright-red berries, 
which have been taken by children in mistake for currants. 

SAxrirxirciTlLirs (crowfoot, Buttercup). — There are fifteen 
species of ranunculus, most of them having more or less irritating 
]>ro2)erticH. Those considered the most poisonond are Ranunculus 
Hammula, bulbosus, and sccleratus; the Ranunculus arvensis and 
acris are less injurious. The juice of the plants acts as a powerful 
vesicant. 

BBTOirZA DZOZCA (tbe VTIld Vine or IVlilte Brjri^ny) 
and TAMVS COMMinrzS (tbe Black Brjonj).— Both posT 
scss irritant properties. 

The symptoms, treatment, and post-mortem appearances of all 
the above are those of irritant poisons in general. 



ANXMAZi XaaXTAlfTS 

CAITTHABZS VBSZCATOBZA. 



KlG, T28. 



This insect is commonly known as tbe 
Spanisb riy(Fig.l28). The flies(Cantharides) 
collectively have been given, in the form ot 
powder and tincture, to excite the sexual pas- 
t*ion, to procure abortion, or merely for a joke. 

Tbe cantharis contains an active and irri- 
tant poison, termed cantbaridincf which 
crystallises in colourless plates, and is pos- 
sessed of strong blistering properties. It also 
sublimes without residue, and with it sul- 
phuric or nitric acid produces no change of 
colour. The one-hundredth of a grain of can- 
tharidine will raise a blister on the lips. 

Symptoms. — These are : a burning sen- 
sation in the mouth, throat, and pit of the 
stomach.^great i)ain in swallowing, thirst, bloody stools, and vomit- 
j'n/r of bloody mucus, mixed with shining green particles (when 




Cahl/uit in I \'sicalorin. 
The Spanish My or Blis- 
ter Hvctlcl 
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tiie substance has been taken in tbe form of powder), priapism 
with inflammation and swelling of the genitals and distressing 
strangury ; occasionally tetanic spasms, convulsions, and delirium. 

Fatal Dose. — One ounce of the tincture of cantharides. 

Fatal Period. — Twenty-four to thirty-six hours. 

Treatment. — Emetics and thick warm liquids. Opiate injections 
into the rectum and bladder, and opium suppositories. Leeches 
should be applied if much inflammatory action is present. 

Post-mortem Appearances. — The mouth and gullet are usually 
found denuded of mucous membrane, and the alimentary canal, 
genitals and urinary tract are commonlv the seat of intense inflam- 
mation. Portions of the wings and the wing-cases of the insects 
may be found in the stomach, and detected by the microscope. 

Detection after "Deatli. — Particles of the insect should be 
looked for ; it is said they are more likely to be found in the large 
intestines. They have a great power of resisting putrefaction, 
and may be found months after death. The particles should be 
acted upon by chloroform or ether, the solvents poured off and 
evaporated down, and the extract applied to the ear of a rabbit 
to note whether a blister is produced. 

pozsoiroirs foods. 

Meat may beconl^ poisonous under certain circumstances. In 
some cases, as with pork, no cause for the poisonous action can be 
assigned, and it is then probably due to idiosyncrasy, although at 
times definite changes in the meat can be traced. 

Putrid meat induces symptoms of an irritant poison, vomiting and 
purging being both the symptoms and the cure. Gangrene and 
scurvy have resulted from the ingestion of putrid meat, and bad 
symptoms have resulted from partaking of musty bacon, decaying 
mutton, and mouldy veal. The Wurtemberg-sausage poison is an 
instance of the evil effects produced by modified putrefaction, since 
these ill-effects do not result if the sausages are allowed to undergo 
complete putrefaction. It is stated that the poisonous action is 
due to a minute fungus, the Sarcina botulina, and it is supposed 
that this active body is developed by partial decomposition, and 
destroyed when the decomposition is perfect. The symptoms 
seldom appear in less than twenty-four hours, and frequently after 
a much longer period, terminating with convulsions between the 
third and eighth day, or by a very prolonged convalescence if the 
case ends favourably. 

TSZCHZXTA SPZSAILZS— TRZCBZXrZASZS— 

TRZCHZXroSZS. 

The trichinsa are exceedingly minute worms, and are found in 
the muscular tissue, each being coiled up within an oval cyst, and 
appearing to the naked eye as tiny white graitL^. TV^i^ ^/^^^x v:^ 
the LifCectcd muscles is pale redd*isi^-^\*e^ , a^^cV\vi\ v*\\}a. ^\sx"5^'^'sSs^ 



points of trichinte, wticli exist in all stagea of development, lyiny 
upou and within the eheaths of tie muscular fibreB. They hayo 
heca found in all the voluntary muHcleB, amd have been aeon m 
the heart's substance. - i, 

Micro$c(^Jcally the Trichina spiralis appears 01 a spiral form, 
coiled np within the sarcolemma of the mnsonlar fibres (FigB. 129 
130). P":- '3°- 
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I. — Great depresaioa and lassitude, loss of appetite, 
and sleeplessness. There is fever, with severe niuscalar pains, and 
occasionally swelling of the joints, with codctna of the faco apd 
eyelids, succeeded at times by persistent painful contractiooa of 
the' flcior muscles of the citrcmitics. Frequently the diaeaso 
commences with dinrrhita, Bonietimcs typhous symptoms snper- 
venc, Uio patient dying nuconscioLs ; but the malady usually enda 
in pneumonia. When fatal, trichinosis runs its course within a. 
month from the reception of the parasite. 

Source of tho Vttraslte.— Very rare in thiB country, but 
common in Germany, from eating imperfectly cooked or raw pork 
or sausages. Assoonaa thoovaarointi-oduccd into the atomacntho 
tricbinn! commence to develop, numberless embryos being produced 
in the intestines, from which tjicy advance to tuo muscles, setting 
up violent symptoms until they become enveloped in capsules, in 
whiuh condition tlie/ arc barmiesa. 



POISONOUS PISH. PTOMAINBS. 1 65 

Treatment* — This must consist in avoiding German sausages 
or raw or under-done pork, since no remedy is known which is 
capable of killing the trichinae. Santonine, being a substance 
which is rapidly admitted into the blood, may be tried. 

pozsoiroirs fzsb. 

Some fish, as the conger-eel, the mussel, and the oyster, which 
are ordinarily nutritive, are at times found to be poisonous ; some 
are poisonous to one person and harmless to another. Of massels, 
as few as ten, six, or even one, have caused dangerous uymptoms. 
It is probable that the poisonous action is due to some definite 
animal poison, of which the nature is unknown, in the fish itself. 
The symptoms may appear in as soon as 10 or 15 minutes, or be 
delayed for 24 hours. They are occasionally simply instances of 
local irritation — sometimes a nettle-like eruption, with severe 
irritation, ushered in by coryza and itching of the eyelids and 
eyes, succeeded, and sometimes preceded, by troublesome asthma- 
tical indications. At times a condition is observed which consists 
of extreme muscular debility, inability to stand, feeble action of 
the heart, numbness of the limbs, epileptiform convalsions and 
coma. As a rule, patients recover ; bat death has resulted in 
3 and 7 hours. From time to time dangerous symptoms have 
arisen from partaking of eels, crabs, oysters, lobsters, and mackerel. 

The Treatment consists in the elimination of the poison by 
emetics and purgatives, and in supporting the patient. Ether 
appears to be useful. 

CiiDiiVS&ZC ii&XA&OZDS— PTOMiiJVSS — 

XiaucoMiiziras. 

These substances are formed during the process of putrefaction, 
and they occasionally result from the decomposition 01 albuminoid 
bodies independently of putrefaction. They have been found in 
poisonous sausages, decayed fish, ice cream, cheese, and the sea- 
mussel, which b:^ve all proved toxic to man. Ptomaines, found in 
decomposing viscera, have various kinds of action. One ptomaine, 
separated from putrefied brain, produced paralysis of the ends of 
motor nerves in a similar manner to curare ; another from poison- 
ous sausages, and from a post-mortem maceration fluid, acted like 
atropine. From persons who have died from acute arsenical 
poisoning, poisonous bases have been extracted, these being com- 
pounds of ptomaines with arsenic — i.e., arsines ; one was volatile, 
and another acted like strychnina. Being found in the body after 
death, ptomaines may occasion serious doubt in a case of suspected 
poisoning by a vegetable alkaloid. To distinguish ptomaines 
from vegetable alkaloids two separate liquids are taken, one in which 
a ptomaine is contained, and another having a veQ;eta.VAsi'Q3^'«)^csv^\ 
in each a precipitate is occasioned by VoOionx^x^^xiLt^XA 5i'i^^\».'e«>»^^ 



1 66 TOXICOLOGY. 

but the one in which the ptomaine is present gives, with ferrid- 
cyanide of potassium and perchloride of iron, a precipitate of 
Prussian blue, the ferridcyanide being reduced to the ferrocyanide. 
Jfn the b'qnid having the vegetable alkaloid this reduction does 
not occur. 
The alkaloids veratrine and morphine are exceptions to this rule. 

VSWOMOITS SEPTZXiSS. 

In England there is only one venomous snake — ^viz., the common 
▼iper or adder, the Vipera verus. Two varieties of this reptile 
have been found — viz., the brown and. the blue-black. 

Sjrmptoms. — Sharp pain in the bitten part, with swelling, red- 
ness passing to lividity, blisters forming round the wound like a 
burn, and gradually extending. There are anxiety, cold sweats, 
and .fain tness, bilious vomiting, and diarrhoea; the pulse is small 
and irregular, and the breathing difficult; there are sometimes 
convulsions and menial disturbance. 

Treatment. — A ligature should be applied immediately between 
the wound and the heart, and the poison removed by suction. 
Ammonia should be applied to the wound, and ..Iso administered 
internally. Tincture of iodine is a good application to the stings 
of venomous insects. 
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The atmospliere is the gaseous envelope of the earth, and forms 
the ocean of air at the bottom of which we live. Its average com* 
position may be said to be the following :— > 

100 volnmes of air contain — 



Oxygen 
Nitrogen 

Carbonic anhydride . 
Aqueous vapour (about) 
Ammonia .. 
Ozone . . • . 
Nitric acid . 
Marsh gas ^ . • 
Sulphurous anhydride. 
Sulphuretted hydrogen (in towns) 
Substances derived from various industries 
in different localities 



20'6 volumes 
77-9 „ 
004 „ 



traces 



10000 



As most of the last-named ingredients are present in small and 
variable proportion, they are generally separated first .in an 
analysis of air. 

^J oxygei^i animal life is supported ; the nitrogen' serves to 
dilute the oxygen ; carbonic anhydride and ammonia nourish* 
plants ; water favours the absorption of these, and ozone purifies 
the air. 

Of Carbonic Acid, there are present from 4 to 6 volumes iu 
100*00 of air. The proportion of ozone is various, but is greater 
in the country than in town. To detect the carbonic acid, we 
expose a vessel containing lime-water to the open air. The lime- 
water soon becomes turbid, from the formation of insoluble car- 
bonate of calcium. 

The amount of aqueous vapour is dependent for the most part 
upon temperature, and vanes with latitude, season, and region, <&c. 

The quantity of ammonia in the form of carbonate and nitrate 
is small, being about 1 part in 1,000,000 of air ; its presence can 
only be shown by acting upon large c^uaut\t\&^ ol ^. 

It is difficult to say where lYie ^t ewiOiX'^ ^sftw^fc^O^vs^"^ ^'^'^'^'^ 
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that tiie limit is about 45 miles from the level of the sea, altbongK 
from the observation of meteorites it has been assumed to^ be 
200 miles. Of course, the atmosphere having weight and elasticity, 
itEf lower layers must be more compressed than those above them. 
If the whole atmosphere were of the same density throughout, it 
would reach only to a height a little more than 6 miles above the 
level of the sea. 

The air is not a cliemical compound, but a vnechanicdl niLnture of 
its constituents ; for if oxygen and nitrogen are brought together 
in tlie proportions in which they are found in air, no elevation of 
iemperatiire, and no alteration in hulk, take place (as is the case 
when gases combine chemically), and still the mixture acts exactly 
like air. 

Again, when air is shaken up with water, some of it is dissolved, 
b'lt it can be easily expelled by boiling ; upon analysis the expelled 
air is found to consist of oxygen and nitrogen in the relative pro- 
portions of 1 to 1"87. It would have boon quite impoKsible lo 
decompose the air by simply shaking it up with water if it bad 
been a chemical compound ; the compound voald leave dias'Hoed as 
a whole, and, upon analysis, the air expelled by boiling would have 
consisted of oxygen and nitrogen as 1 to 4, the proportions of the 
original air. 

The air is therefore only a mixture, since a larger amount of 
oxygen is dissolved than corresponds to that contained in the 
atmosphere, a fact due to the greater solubility in water of oxygen 
over nitrogen. 

The amount of carbonic acid increases with height; but it has 
been observed that oxygen frequently, at great elevations, is less 
than at lower levels. Mountain air appears to contain very 
little organic matter, and less oxygen and carbonic anhydride than 
lowland air. 

ozoxrs. — rnis is an allotropic modification of oxygen : it may be 
called condensed oxygen, since it is found that this substance is 
one and a half times as heavy as oxygen — i.e., three volumes of 
oxygen condense to form two volumes of ozone, one of the volumes 
being in ~ different condition of polarity to the other two 

- + - 
(O O O). Ozone is a gas having a peculiar, strongly oppressive 
odour, which is perceptible when an electrical machine is at work. 
It was discovered by Schonbein, in 1840, who stated that it 
destroyed any organic matter which might be floating in a room. 

Ozone may be artificially formed by passing a series of electric 
sparks through air or through damp oxygen ; by allowing a stick of 
phosphorus to hang in a bottle filled with moist air, and by the 
electrolytic decomposition of water acidulated by sulphuric acid. 

The chief source of ozone, however, is the electricity of the 
atmosphere ; and the supposed sulphurous odour said to acccom- 
pany a thunderstorm is stated to bo caused by it. Tidy states that 
the maximum quantity of ozone in the air never exccedd ruj}ujsQ 
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part of its bulk. This substance bas the power of setting iodine 
free from iodide of potassium ; hence, paper impregnated with 
starch and iodide of potassiam is turned blue by o^one. 

Ill Bouzeau's Ozonometer the litmus, slightly reddened, and 
soaked in iodide of potassium, is rendered blue by ozone. Ammonia 
gas also produces this reaction ; but reddened litmus^ not impreg- 
nated by the iodide of potassium, is rendered blue by ammonia ; 
this is not the case with ozone. 

ZMPU&ZTZE8 OF AZS. 

These may bo divided into two groups : — 

1. Suspended Matters. — Such as bacterial germs, plant-spores, 
particles of carbon from factories, jand materials employed in 
various industries, and many other substances. 

Drj Foff results from a stagnant and dry condition of the 
atmosphere, which becomes filled with dust and smoke. 

The air of sick rooms, in which the ventilation has been imper- 
fect, has been found to contain so much organic matter that, after 
collecting and burning it, the odour of burnt horn has been evolved. 
Arsenical particles' from green flock-papers have produced several 
cases of poisoning. The dust of grinding-shops contains numbers 
of minute particles of iron, and by its constant inhalation estab- 
lishes the so-called grinders roC The sputa in "coal-miners' 
phthisis" are* frequently black from the. inhalation of carbon 
particles. 

The mycelium of the fundus* tribophy ton has been detected in the 
air of a ward in which some. cases of children affected with tinea 
circinata were contained; Slides moistened with glycerine were 
employed! foi* collectings. the dust of the ward, and they were then 
examined microscopically. . . 

2. Gaseous Substances. — These include ammonia, hydrochloric 
acid from alkali works, sulphuretted hydrogen, sewage gases, car- 
bnretted hydrogen, vapours from vegetable and animal bodies, 
from slaughter-houses, soap-boilers,. bone-boilers, and glue-makers, 
and the poisonous fumes from brass foundries and copper-smelting 
works. 

DZSZSASES oriffinatinff from, or agrgravated b ji impure air. 
-^Amongst these are headache, anssmia, grinders' and miners' 
phthisis, ordinary pulmonary phthisis, typhus fever, a form of 
chronic bronchitis, hospital gangrene, granular conjunctivitis, 
erysipelas, ptyaemia, mat-developments, general malaise, and a 
feeling of being out of health without any definite malady. Jail 
fever and death have also resulted from dense overcrowding. 

PVRZFZCATZOV OF AZS. 

The materials employed for this purpose are the following :— 
SOZiZDS. — Some substances act upon air chemically. Cbar- 
coal ; used to purify the air" derived from cesspools qjvA ^x-ilw-v**. 
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It should be kept very dry. iTnslaeked Ume is used for the 
absorption of carbonic acid in wells. Sulpbate of eopper 
removes the smell of snlphnretted hydrogen, and is also valuable 
for treating the typhoid stools. 

&ZQirzD8. — iTitrate of lead solution removes the odour of 
sulphuretted hydrogen from cesspools. Cliloride of sine solution 
(Burnett's Fluid) is destructive to organic matter. German, 
granate of potassinzn (Condyle Fluid) also destroys organic 
matter, absorbs sulphuretted hydrogen, and decomposes ammoni- 
acal compounds. Cbromio aeld is also considered an important 
antiseptic; it is obtained by acting with sulphuric acid upon 
potassium dichromate. 

VAPOmis Aira GASBS. — Cblorlne destroys animal matter 
in the air, and decomposes the sulphuretted hydrogen and am- 
monium sulphide. Carbolic aeid covers odours, arrests putre- 
factive changes, and the growth of fungi, but does not appear 
to destroy them. iTitroiis acid acts upon organic matter, but 
must be employed cautiously, as it may produce severe irrita- 
tion of the lungs. Snipburons add destroys organic matter, and 
has also been stated to destroy miasms. Zodine vapour arrests 
putrefaction, but it is inferior to chlorine. . 

Brouiine Vapour acts like iodine, but the vapour is exceed- 
ingly irritating. Bucblorine is a substance obtained by the action 
of strong hydrochloric acid upon chlorate of potassium ; its action 
is similar to chlorine, but it is not so irritating to the lungs. 

BXAMZlTATZOir O^ AZ&. 

The air is collected in clean glass jars, which hold about one 
gallon. The air is blown into the jars with a pair of bellows, of 
which the nozzle reaches to the bottom of the jars. 

The substances looked for are the following, viz. : — Suspended 
matters, organic matters, carbonic acid, watery vapour, and 
ammonia. 

Tbe Suspended Matters. — These are detected by the micro- 
scope, the air having been drawn previously through an aspirator 
over glass slides, which had been moistened by glycerine, all the 
solid matter suspended in the air being thus collected upon them. 

Tbe Orgranic Matter. — This is determined by solution of po- 
tassium permanganate, through which is drawn a definite amount 
of air, the quantity of undecomposed permanganate of potassium 
being estimated by oxalic acid as potassium oxalate. By this 
process the amount of oxidisable matter (present in different 
samples of atmospheric air) only is indicated ; it gives no indica- 
tion of the source of this oxidisable matter. The same reaction is 
yielded by nitrous, sulphurous and other acids present in the air, 
and therefore the test is useless as indicating the absolute presence 
of organic matter. 

Tbe Carbonic Acid.— This is detected by the degree of milky 
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coloration that it gives with a standard solution of lime or baryta 
water. If the air contain^ less than '03 per cent, of carbonic acid, 
no precipitate results. 

Tbe VTaterj VaBour. — This is ascertained by various forms 
of hygrometers. 

Tlie Ammonia. — ^The amount of this substance is shown by 
Nessler's test (see jR^es 101, 102, 178). 

Before performin^^ this test, the air should be drawu through 
distilled water, which has been tested previously to show its free- 
dom from ammonia. 

OVSXlCROWDXIfO. 

After having been once breathed, the air is deprived of about 5 
per cent, of its oxygen, acquiring instead about 5 per cent., or less, 
of carbonic acid gas, a large quantity of aqueous vapour, and a 
small amount of organic matter. The characteristic and disagree- 
able odour of crowded rooms, hospital wards, and bedrooms, when 
improperly ventilated, is due to this organic matter, which is 
dangerous to human life. 

When the amount of carbonic acid gas in a room' has been 
increased by breathing to 7 parts per lOj^OO, organic matter is 
present in an injurious quantity. The organic matter increases 
as the carbonic acid is increased, and, therefore, the quantity of 
this latter substance present in a room may be taken to indicate 
the organic impurity of the air vitiated by respiration alone. 

In order to keep the air pure, at least 8000 cubic feet of air are 
required by each adult per nour, and, in -confined spaces, at least 
800 to 1000 cubic feet of space are necessary for each person. It 
1000 cubic feet of space is allowed for each individual, the air must 
be changed three times during, the hour, so that the necessary 
amount of 3000 cubic feet may be snpplied. 

Supposing the space to be only 500 cubic feet, the change in the 
air will have to occur six times in the hour, with the production of 
unbearable drafts. 

To test the purity of a room, the smell should be noticed, 
whether stufhr or close. Before giving an opinion upon this point, 
the individual should have been previously in a pure atmosphere 
for at least a quarter of an hour. 

Angrus Smitb's metbod is the following : — A wide-mouthed 
bottle is taken, which is capable of holding 10^ ounces of water, 
lu it is placed half an ounce of lime* water; it is now allowed 
to become tilled with air in the room desired to be tested. The, 
mouth of the bottle is then closed, and the lime-water freely 
agitated by shaking. The bottle, of course, contains a volume of 
air which is equal to 10 ounces of water ; if in this volume of air 
more than 6 parts per 10,000 of carbonic acid gas (CO.,) are con- 
tained, the lime-water will become milky. 

As regards the number, of^ persons tha t should, b ^ j&^^sy^^^ V^ 
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Bleep in a room, the very smallest quantity of air that should be 
apportioned to each person should be 400 cubic feet. 

The length (I), breadth (h), and height {h) of the room should 
be measured. These should be multiplied toother to obtain the 
cubic oontents. The product should be divided by 400, and the 
number of persons that may be allowed to sleep in the room is 

represented by the quotient, thus -—rj^ — = number of persons 

allowable. 
Example : A room is 16 feet long, 10 feet broad and 10 feet high ; 

thenle X 10 X 10 = 1600 : and ^^ = 4. 

400 

The cubic space required by the Poor Law Board for dormitories 

is as follows : — 

Healthy 300 cubic feet 

Infirm, with separate day-room . . 500 „ „ 
Infirm, same room day and night . . 700 „ „ 
Sick . . ... . . 850 „ „ 

Lying-in cases and offensiye sick . . 1200 



»» i> 
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The following important points must be borne in mind in dealing 
with the question of ventilation, viz. : — 

The capacity of the room, i.e., the amount of cubic space con- 
tained in it. 

The efficiency of the means for allowing of the entrance of pure 
air and the escape of the vitiated. 

The number of individuals present in the room normally. 

Allowance must be made for the number of lamps, candles, 
gas-jets and fireplaces. 

Capacity of tbe Room. — In calculating the cubic space of an 
apartment, the breadth, height, and length should be multiplied 
together, making allowance for any cupboards and recesses, and 
for the bodies of the occupants, giving an average of three cubic 
feet for each individual. The cubic space occupied by a man is 
obtained by taking his weight in stones and dividing by 4. 

If the shape of a room is irregular, it should be divided into 
several imaginary squares or triangles; the sum of these gives the 
size of the room. When these allowances have been made, the 
remaining number of cubic feet divided by the number of indivi- 
duals indicates the cubic space per head. 

Sufficient air should be supplied to each individual, so that the 
amount of carbonic acid in the air of the apartment should not 
exceed '6 per 1000 volumes ; the quantity of carbonic acid present 
indicating the amount of organic impurity, allowing for '4 of 
carbonic acid, which exists naturally in the atmosphere. 

•4 per 1000 is the normal proportion of carbonic anhydride in air.' 

•6 per 1000 is the limit of health ; and 

'J per ICOO will be evident to the senaca. 
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The entering air should be pure, of the proper temperature, and 
its supply must be at the fate of 3000 cubic feet per head per 
hour. There should be no draft. When the air is changed 
oftener than six times in the hour, a draft is produced. 

The air should be diffused through the room, and should not be 
allowed to remain stagnant in any part. MiSans must be provided 
for the entrance of the pure air and the escape of the foul. ' 

KATviBAXi VEM-TZXiiiTZOK.— Under this head are included 
the causes which operate naturally by removing foul air and in- 
troducing pure air, independently of any mechanical means — viz., 
the expansion of air by heat, the force of the wind, and the diffu- 
sion of gases. ' 

The air of a room which has become heated by respiration and 
by its contact with the human body, becoming simultaneously 
vitiated by the products of respiration, ascends to the upper part 
of the chamber, and escapes by any outlet with which it may meet. 
A vacuum is thus formed ; a rush of cold air takes place from 
any opening near the ground, such as the chinks of windows and 
doors, and by these natural means ventilation is established. 

In a similar manner fires in open grates act ; a strong upward 
current is created by the j-ush of warm air up the chimney, its 
place being supplied by the cold air from below. 

Our modern fireplaces ventilate only as high as the opening into 
the chimney; the air above the mantelpiece for the most part 
remains stagnant. Chimneys without fires are useful ventilators. 
In consequence of the wind blowing over their tops^ a partial 
vacuum is occasioned, this vacuum being filled constantly with the 
air from the house, and resulting from the aspirating power of the 
wind. 

Smoky Cbimneys. — The following are some of the causes of 
these — ^If in one room there are two fireplaces^, the one in which 
"WO fire is may produce a down-draught in the other. 

Fires lighted in the grates in the top rooms may draw the air 
down through the cl]|,imneys which open into the lower rooms. 

When a fire is lighted, if sufficient air is not admitted to the room 
to feed the fire, a down-draught results. When a chimney is 
commanded by higher buildings, the wtnd passes over them and is 
directed' down the chimney. If the flues are too high for the size 
of the fire, the heat is insutflcient to make hot the whole column 
of air; thus there is but little draft to carry away the smoke, 
which will therefore enter the room. 

Practically, the natural modes of ventilation do not suffice for 
the demands of thorough ventilation. The air may be as hot 
outside as insid.e the house, in which case a dead calm may result. 

A windo>v may be readily employed as a ventilator by opening 
it and inti^rtiug a piece of bo^rd (some 6 inches in length, and the 
lull width of the window) beneath the bottom sash, which is then 
closed down on it. An air space is thus left between the two 
sashes,. the entering air being directed towards tha <i.^>J»Jv»%s "^^^^^O^ 
consequence, diffused more equaW^. \t\. ^QTm\\^^^a>^ "^ -^-^xNas^ 
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opening of the windows during a winter night is quite as desirable 
as during a summer night; for, if there is not sufficient difference 
of temperature between the outside and inside, the watery vapour 
which the sleepers exhale condenses upon the walls, the pores 
becoming obstructed. A part only is evaporated during the day, 
and consequently the breaking out of damp spots in such dormi- 
tories is of no infrequent occurrence. 

ARTZFZCZAXi VEM'TZXiATzbM'. — The following methods 
are employed : — 

Sylvester's XMCetliod. — In this the agency of the wind is 
utilised by means of a cowl, which is directed constantly towards the 
quarter whence the wind blows. Pipes distributed throughout the 
house are connected with this cowl, and through these i)ipe8 fresh 
air enters the various apartments. In connexion with another 
cowl turned from the wmd, is another system of pipes, and by 
these the hot" vitiated air is removed. The objections to this 
system are (especially upon sailing-vessels, in which it has been 
extensively employed), that during a calm the cowls are almost 
valueless, and that, if the . wind is high, the amount of air 
admitted is incapable of l)eing regulated so as to maintain a suit- 
able temperature or to obviate drafts. 

Pott's BKetbod. — Here a tube, divided into an upper and lower 
compartment, is placed behind the cornice of a room : in each 
compartment small holes are pierced. The upper is connected 
with the chimney or other hot-air shaft, and the lower by joined 
pipes with the external air. The pure air is supposed to obtain 
entrance by the lower compartment, and to sink gradually to the 
rioor, the products of respiration escaping by the other compart- 
ment. 

Tobyn's Alethod. — The air is conveyed into the room by means 
of tubes, which are placed vertically in the walls, the openings in 
the room being situated about G feet from the floor. It is said 
that the air being admitted into the room over the heads of the 
occupants, all draft is avoided, and the air perfectly renovated. 
The inlet and outlet iihould be in size about 24 square inches per 
head. 

Ventilation l>y Extraction. — The apartment to be ventilated 
is connected by means of tubes with a ventilating-shaft ; at the 
bottom of this shaft a fire is kept burning. An upward current 
rcsnlts, which i^/ed by the air from the tubes. 

As fast as the vitiated is removed, the pure air, which has beeti 
carefully warmed, is admitted to the room. Mines are ventilated 
upon this ])rincii)le by the vpcA.sl and dovuiicast shaft. Air enters 
the mine through the downcast shaft, which is connected with 
the galleries, so that the air first circulates through the mine, then 
passes out by the upcast shaft, a fire being kept burning at its 
bottom. 

15y this method steamshij)S are also ventilated, merely by con- 
necting the various parts of the ship with a tube placed above the 
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furnace fires.' Among the objectiond^ to this method are the 
foUowiDg: — That the draft is unequal, since it is difficult to 
keep the fire always at the proper height ; that the movement of 
the air is also unequal in the various rooms, since those which 
are nearest to the shafts are more rapidly exhausted than those 
which are at greater distances ; that smoke regurgitates from the 
shaft into the room ; and that it is difficult to control the supply 
of fresh air at the right temperature. 

Ventilation by Propulsion* — This is known as the Plenum 
Metbod, and consists in forcing in the air by the aid of a fan-wheel 
which is enclosed in a box. Air can be drawn out of the chamber 
by simply reversing the action of the wheel. 
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Good drinking water should be without colour, without taste, or 
very uearly so, and without odour. It should be obtaimed from 
some well-known uncontaminated source, and upon evaporation 
it should ^ield little or no residue. In it no undue quantity of 
solid constituents should be present, especially the salts of calcium 
and magnesium. Per gallon, the amount of solids should not bo 
more than 8 grains, and of those one grain alone should be dis- 
sipated by heat. In the chalk waters the solids should not exceed 
14 grains per gallon. The albuminoid ammonia should be less than 
O'Oo per million ; a water which, in company with a considerable 
amount of free ammonia, yields '05 part of albuminoid ammonia 
per million must be looked upon with suspicion. 

iRTater Storagre. — The water is first collected in a large reservoir, 
and then passed into filters, consisting of brick tanks open to the 
air, having their bottoms covered with four or five feet of coarse 
gravel ana sand, arranged in the following order, from the bottom 
upwards : — A layer of bricks 6 inches in depth ; next, 6 inches of 
gravel ; lastly, a layer of sand 2 feet 6 inches in depth. 

By this arrangement a filtration is allowed of 45 cubic feet per 
hour.' 

After filtration, in order to protect it from contamination and 
from the sun, the water should be preserved in covered reservoirs. 

For Private Storag^e, cisterns of slate, iron, zinc, and lead are 
used. Those of slate are the best ; the most commonly employed 
are made of zinc, since this material is the cheapest. It is 
ditticult to keep a slate cistern water-tight ; when iron is used this 
metal should be coated with the patent material used for water- 
mains. 

Free ventilation should be provided ; but every cistern should bo 
kept well covered in order to avoid any contamination. 

Care should be taken that the waste-pipe communicates with the 
open air and that it has no connexion with the closet-trap or with 
the drains. 
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The following tables are given by the Rivers Pollution Commis- 
sioners and indicate the characters of the different varieties of 
water in common use : — 

Table I. 
1, Spring water. 
Wholesome : 2. Deep-well water. 

.3. Upland surface water., 
'4. Stored rain-water. 
5. Surface water from 

cultivated land. 
(6. River water to which] 
Dangerous : -j sewage gains access, j- Palatable. 
17. Shallow-well water. ) 

Table II. 

Waters arranged according to softness :— 
1. Rain water, : 4. Polluted river water. 



Suspicious : 



Very palatabjle. 



Moderately palatable. 



2. Upland surface water. 

3. Surface water from culti- 

vated land. 



6. Spring water. 

6. Deep-well water. 

7. Shallow- well water. 



Table III. 

Waters arranged according to the efficiency of their iiltratiun in, 
passing through various geological strata : — 



1. Chalk. 

2. Oolite. 



3. Green sand. 

4. Hastings sand. 



5. ^ew red ,ana conglomerate sandstone. 

The commonest solid ingredients of natural waters are sulphate 
of calcium and carbonate of calcium, held in solution by an excess 
of carbonic acid, and giving to water the property of " hardness." 
The terms hard and soft are applied to water according to its 
action on soap. 

In a hard water the contained earth (magnesia or lime) unites 
with the fatty acid (stearic or oleic) of the soap, forming a new 
substance, insoluble in water. 

Boiling renders a hard water soft, since the carbonic acid is 
driven off, and the carbonate of calcium is precipitated. The 
hardness destroyed by boiling is called ^' temporary " in contra- 
distinction to the "permanent hardness" caused by salts of 
magnesium and calcium, and which ^s still present in a boDed 
waiter. 

A **Soft "Water" is one below 6 degrees of hardness; each 
degree of hardness destroys 2^ ounces of soap in each 100 gallons 
of water employed in washing. 

Commercially, soft water is more valuable than hard water in 
proportion to the worth of 5 ounces of soap to each 200 gallons 
ior each de&rree of hardness. 
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Befl^ree of Bardness.-T-This term implies that a given volame 
of water decomposes a certain number of cubic centimetres of the 
standard soap test. 

Each C.C. equals one degree of hardness ; thus, " 10 degrees of 
hardness " means that 10 C.C. of the soap solution have been 
employed. 

Clark's soap test for the hardness of water is the following : — 
To the water a standard solution of Castile soap in alcohol is 
added. If the water is soft, a lather is instantly formed ; but 
should any quantity of lime, magnesia, alumina, or baryta be 
present, the formation of the lather is retarded. 

Formation of Soe.— Water, when heated from 0^ C. to 4P G. con- 
tracts ; on cooling, from 4° 0. to 0° 0., it^xpands again ; above 4° 0., 
it follows the ordinary law of expansion by heat. Thus, we say 
that the point of maximum density of water is 4° 0. — i.e., a given 
bulk of water will weigh more at this temperature than at any 
other. In the freezing of large lakes and rivers, the cold winds 
gradually cool the surface-water, which, becoming heavier, sinks, 
and lighter and warmer water rises in itis place. This process goQS 
on until the temperature of the whole mass Is reduced to 4° C, and 
then the surface-water no longer sinks, since it is always lighter 
than the deeper water at 4^ G. Ice is formed on^ at the top, the 
mass of water retaining a temperature of 4^ C. n wat^r becacme 
heavier as it cooled down to the freezing-point, a continual circula- 
tion would be kept up until the mass was cooled to 0° C., when 
solidiiBcation of the whole would take place. Sea- water rarely, if 
ever, freezes en m>asse, on account of' the great depth of water 
which prevents the whole being cooled down to tne freezing- 
point. 

On the tops of mountains water boils at a temperature below 
100° 0., because the atmospheric pressure is less tnan at the sea 
level. 

To obtain pure water, we are obliged to distil river or spring 
water — that is, we boil the water and collect the fluid formed by 
the condensation of the steam produced. Thus, the solid matters 
are left behind. Bain-water is the purest form of water in Nature, 
but even this may contaiii foreign matters. Sea- water contains 
about thirty-five parts of Solid matter (twenty-eight parts consist- 
ing of sodium chloride or common salt) in solution, in 1000 parts of 
water. 

Action of ViTBter on Xiead. — In dry air, the surface of the 
metal remains bright, but in moist air it soon tarnishes from oxi- 
dation ; and the oxidising process proceeds rapidly if a small quan- 
tity of weak acid, such as carbonic or acetic acid, is present. Lead 
preserves its lustre in pure water freed from air ; but should air 
bo present, then oxide of lead is formed, and by the solution of this 
in water successive portions of the metal are exposed for oxidation. . 
Waters containing nitrates and chlorides, or much free carbonic 
acid, are prone to impregnation with lead, but the ha,xd. ^^^st^^ca. 
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wbicli iire sulphates and Isarhonatea may safely be bronght in contact 
with tne metal, since a thin deposit, of carbonate or sulphate of 
lead is formed, which prevents ftirther action. 

To test for the presence of lead in water, a galloil of ^ the water 
should be evaporated to a small bdlk ; it should then be acidulated, 
and a stream of sulphuretted hydrogen passed through, when, if 
lead be present, a brown colour or black precipitate is occasioned, 
according to the amount of the lead'present. 

BiseasBs traceable to Smpare IRTater. — Typhoid fever, 
dysentery, cholera, diarrhoea, ague, and other malarial fevers, goitre, 
stone in the bladdef, and lead-poisoning have been traced^to a 
contaminated water-supply. The first three affections are spread 
by the fact of the excreta of the affected persons getting into the 
drinking-water. 

Diarrhoea may arise from the water containing an excess of 
magnesium salts or decaying vegetable and animal matters. Goitre 
is said to be caused chiefly by drinking Water which has ijassed 
through magnesian limestone (dolomite) or carbonate of magnesium 
and calcium. Lead-poisoning may result from water becoming 
contamiuated in its passage through leaden pi{)es, or from being 
stored up in leaden cisterns. Serious symptoms have resulted 
from ^ of a grain of lead per gallon, and even from ^^ or -^^ of a 
grain per gallon. 

For medico-legral purposes the important impurities of water 
may be divided into three groups, viz. : — 

1. vimpurities detracting from, the use of water for washing 
purposes. Very hard water,' especially if the hardness be per- 
manent, is wasteful as regards soap. 

2. Impurities rendering water disagreeable rather than dangerons 
when used for domestic or drinking purposes. 

Chalybeate, sulphurous, atid most medicated or mineral waters 
are included%indcr this heading. 

y. .Impurities making water dangerous or undesirable for drink- 
ing or domestic purposes. 

(a) Certain mineral impurities, as a large amount of chlorides, 
nitrites and nitrates, which, although themselves l^armless, may 
show contariiinationi;with seyirage or decaying vegetable and 
animal matters.' 

(h) Poisonous mineral constituents — viz., ^antimony, arsenic, 
lead and barium "salts," which may be derivfed from manufactnrea, 
or from the constitution; q£ the, soil through which the water per- 
colates. 

(c) Decomposing animal and vegetable matters generally indi- 
cated by the smell, taste;and colour, or by permanganate of potas- 
sium and other reagents.^ 

{(I) Deleterious gases, vapours, and solid particles ^derived from 
graveyards, sewage, &c. 

Fungi, infusoria, sulphuretted hydrogen, and other gaSeous com- 
pounds of sulphur, carbon, phosphorus and hydrogen, are included 
under this heading. 
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, The TBSTiS for the chief impurities of water are the follow- 
ing:—!^ 

Bardness. — ^Thc standard soap solution. 

The relative degree of hardness of any sample of water may be 
judged roughly by placing a small, quantity in a, teat-glasi, t^en 
addmg to it a few drops of a standard solution of soap in alcohol, 
uppn which a white turbidity will result, according to the degree 
of hardness of the water. 

Oreranlc Matter. — ^This should be decomposed, and tested for 
ammonia by Nessler's test. 

Nessler^s test consists of a solution of perchloride of mercury, 
iodide of potassium, and liquor potassaa, and is adopted from the 
fact that, when to water containing ammonia is added a saturated 
solution of iodide of mercury in iodide of potassium (made strpngly 
Ulkaline by caustic potash), various brown shades of colour are 
produced. 

If these shades of colour are compared with those produced 
in standdrd solutions of ammonia, the quantity of ammonia that 
the sample of water contains may be estimatea. 

Permanganate .of Potassium in solution, when added to water, 
is deprived of its beautiful crimson colour if any organic matter is 
present. 

Cbloride of Gold precipitates a black or violet powder if mucli 
organic matter exists in a water. 

Cblorides. — AVith these, nitrate of silver gives a white precipitate 
soluble in ammonia. 

If nitrate of silver produces a copious white precipitate in any 
sample of water, this must be considered suspicious. 

Sulpliates. — Hydrochloric acid and chloride of barium give 
a white turbidity varying in quantity according to the amount of 
sulphates present. 

sritrates. — Sulphuric acid and pyrogallic acid give a pink-blue 
colour changing to brown. 

M'itrites. — Sulphuric acid, pure iodid^^f potassium and freshly 
prepared starch solution give a blue colour. 

Xiead oi* Copper. — Hydrochloric acid and sulphuretted hydro- 
gen give a black or brown precipitate. 

Very little Cblorine should be contained by a good drinking 
wrftcr, unless an explanation of the presence of this substance is 
alTorded by the source of its supply being n'ear the sea, or by the 
geological nature of the formation from which it is derived. An 
abnormal amount of chlorine may be an indication of sewage 
contamination. When it is accompanied by organic matter and free 
ammonia, the contamiifation is recent, and possibly dangerous ; 
Mrheii associated with nitrites ^nd nitrates, the danger is not so 
great. 

Org-anlc Matter should not be present in any quantity, and 
except in the case of peaty waters, when the origin is evidently 
vegetable, must be regarded with 8U8\\\<ivow,^^\>^^\^^ -8^^^-^i^.^^^^ss.« 
panied by an abnormal amount o^ e\v\oTYDL^ ^wWt^^ "ajwNxc^^^v^.. 
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Xitrites and iTitrates must be considered saspicioiis except in 
waters derived from tbe chalk, and in deep weU waters ; their 
presence ia shallow well waters proves the existence of a con- 
tamination which may assume a dangerous nature. 

Sulpliates in excessive quantity (unless associated with special 
geological characters by which any abnormal quantity mignt be 
accounted for) in conjunction with ammonia, organic matter and 
chlorides afford positive evidence of sewage contamination. 

Ready-formed Ammonia' in any recogni«able quantity in a 
water must be considered suspicious, and the simultaneons 
presence of chlorides and* organic matter affords corroborative 
evidence. 

Water is Purified by the following methods : — 

1. Filtration. —This may be performed by the water being 
passed through layers of charcoal and sand. 

2. Boilingr. — This is the most satisfactory when the water in 
thought to 'Contain organic impurities. For the destruction of 
germs, long-continued Doililig is less effectual than intermittent 
boiling — I.e., the water ITeing boiled for short periods, with intervals 
between. 

3. Addition of Certain Substances. — Clark's process for render- 
ing temporarily hard water £oft consists in driving out lime by lime 
— i.e., adding lime-water to the hard water. ' Carbonate of calcium 
is formed by the union of the lime with the free carbonic acid gas, 
and this new-formed carbonate, together with the carbonate pre- 
viously dissolved, is precipitated. 

For the removal of suspended organic or inorganic substances, 
alum has been found serviceable. 

In order to oxidise the organic matter, Condy's Fluidjs occasion- 
ally employed. 

SEWERS AND DRAINS. 

Sewers \a3.j be made either of brick or earthenware 
Brains are usually earthenware pipes, which have been properly 
glazed inside. For houses the diameter of a drain may vary from 
4 to 6 inches. 

Certain points have to be considered in the construction of a 
sewer — viz., the best shape, the external pressure that it has to 
bear, and the minimum velocity required. Circular sewers are the 
best when the flow is large and constant ; but the oval form should 
be selected when the flow is intermittent, in order that with the 
smallest volume of sewage the greatest velocity should be ensured. 
Up to 18 inches in diameter a circular sewer is best made of con- 
crete or earthenware. 

Ev^ery public sewer should be at least 9 inches in diameter. A 
sewer built of brick should be egg-shaped or elliptical, and should 
be well cemented, its smaller end placed downwards, provision 
bein^ made for sub-soil drainage, so that no soil-water mayperco- 
lat^mtoit Afac-holes should always be interposed at tbe function 
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of sewers. If possible, sewers should always be laid in straight 
^ines, and any necessary curves should never be less than ten times 
the cross-sectional diameter of the sewer. Every sewer should be 
laid at a sufficient depth to be below all cclliirs, and it should never 
be permitted to be more than two-thirds full. The more acute the 
an«,'Ie of entrance of the sewage the better, since there is the 
tendency, with junctions at right angles, for the inflowing sewago 
to create eddies which obstruct the main current. All T joints 
should be avoided and Y joints substituted. The junctions from 
house-drains should be made so that any discharge from them 
passes in the direction of the etcUiblished current. la making a 
sewer, storm-waters must be allowed for, and therefore intercepting 
sewers must be provided. 

Man-boles and Kamp-lioles should be placed at such dis- 
tances as will permit of easy access for the cleansing and ventila- 
tion of the sewef, and they should be furnished with ventilating 
chambers filled with charcoal. A lamp-hole consists of a small 
shaft in which a lamp can be suspended, and which oai be seen 
from a man-hole in the sewer. The lamp-holes and man-holes 
should act as ventilators, and they should be placed at every 
vertical jx>int of deviation of the sewer. The man-holes should 
also be placed at every point of lateral deviation; 

Tbe Cleansing: of Sewers* — Sewers should be constantly 
cleansed, either by flushing (the most economical method) or some 
other means, since, in consequence of the ever- varying level of the 
flow, a considerable quantity of putrescent matter adheres to their 
sides and tops. 

Vei^tilation of Sewers. — Several methods have been tried ; one 
by open gratings in the street in communication with the 
sewers ; another method, by placing traps containing charcoal in 
the man-holes, in order to intercept the rising gases. An attempt 
has also been made to ventilate sewers by means of pipes, connect- 
ing them with the furnaces of soap works. All these plans have 
failed. The most successful method would seem to be to connect 
the sewers with pipes which are convey eck above the tops of the 
houses, either with an Archimedean screw or with a Boyle's venti- 
lator at their tops. 

Little ventilation is necessary if the sewers at^ flushed daily or 
nave a good fall. 

Obstruction to Sewers may be caused by improper levels being 
used, by too little fall, by bad connexions, or by too sharp curves, 
by imperfection in the making and laying of the sewers (resulting 
in sinking of the floor), and, lastly, by impediments at the mouth of 
the sewer, due to accumulation Qf excreta and mud, backward 
pressure of sewage, caused by wind and tides, and from the need of 
proper water-supply for the periodical flushing of the sewer. 

Bouse Brains. — When inside the house, these drains should be 

constructed of cast iron, smooth on the inside. tK^ \«5iv\iSa» \i«»:x\^ 
made of caulked lead, having a BXX^d^XLV. l\j\\ \j^ xwi^^x^ Nio.^\a. '^'^a.- 
cleansio^. 



1 82 HYGIENE. 

When outside the lionse, aod the soil is nnyielding, pipeii of 
glaze.d earthenware may be used, the joints being fixed by hyaraalic 
cement; but care must be taken that no cement jnts out from 
the inside and thus creates obstruction. For the joints of drains 
clay should never be employed, sincd it is very apt to shrink and 
crack and become useless. A foundation of concrete is requisite, 
on which the drain-pipes should be laid, in order that no portion 0/ 
the pipes may settle and the joints become opened. 

In the bed of a drain -pipe trench a recess shoifld be cut for the 
reception of the socket of thepipe, ahd for the Dacking, cement 
should be employed. 

Traps. — For a good house drain, good traps are necessary. The 
best trap is that known as the Sypbon Trap, or ordinary S bend. 

The causea that may render this inoperative are the following : — 

The pressure of t\\^ air in the sewer may force it; the Water 
absorbs the sewer gas, and then gives it out ot the oppofilte or 
house side. 

In traps that have not been used for some time the water may 
have evaporated partially and thus leave the^trap useless. 

The cur^e may not be sufficiently deep to allow a certain depth 
of water to stand above the highest level of the water in the curve. 
When sufficient water is not used to cleanse the trap thoroughly, 
it is apt to become clogged, and to allow foul gases to rise from 
it into the house. The trap is liable to be sucked dry, if the pipe 
is small (2 and 4 inches), by the syphon action of the pipe beyond. 
This occurrence is most likply to happen when there is a sudden 
rush of water through the trap, and the pipes aro running quite 
full. Again, if several syphons are employed in the conri^ of a 
drain, they may be sucked dry by their combined ^action. For 
example, A, B, C are three syphon traps placed in the line of a 
drain; if the supply of water is suddenly cut off from the drain 
when running quite full, a vacuum is established between A, B. C ; 
B will consequently untrap A, and C will untrap B, C itself being 
untrappcd on the Qne side by the vacuum and on the other side 
by the force of the air. To obviate this unsealing action, it is 
necessary to place ventilators between the traps. 

Amongst other traps are the following : — 

The iviid-feather Trap. — A syphon trap having a projection 
from the inner surface of the shorter curve of the syphon, and 
which dips into the water in the trap. 

The riap-Trap. — Simply a hinged flap, allowing the water to 
pass only one way. This trap closes by its own weight. It is 
employed for closing the mouth of drains, to arrest the entrance of 
water or wind, thus preventing regurgitation. 

Bell Traps.— These should always b^ avoided. They are the 
usual sink-traps. 

D traps also never should be made use of. 

A means of access to the drain-pi])es, should be provided, if 
j^ossible. in order to ensure their periodical cleansing. 
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Each water-closet sbonld have a separate water-cistent for ita 
supply, and should be placed on. an outside wal), as far as possible 
away from the main biuld&ig, in a lobby or tnrret, and* provided 
with plenty of ventilation and light. The scullery-pipes, if pusrsible 
should not open into the soil-pipe, since the dmin may become 
clogged by chilled grease. In all cases a reCeptade fur tner grefasfd 
should be provided. The rain-pipes, bath-pipes, and every otUef 
pipe may be discharged over a grating into tne open air. 

Tests for tlie Soundness of Bouse Brains. — Upon drawing u^ 
the closet handle, if a flush of water passes the disconnecting trap 
outside the basement, the drain is pervious. 

If the trap is stopped up, and the pipe in the basement is filled' 
with water, should the water remain for some time at the same', 
level, there is no leak in the. pipe. 

If oil of peppermint or paraffin be passed in at the lowest part 
of the drain, and after a time each, room is visited, should no 
odour of these materials be observed, the .traps and joints _are. 
sound. 

WATSa-CZiOSSTS. 

The following are in use : — 

The Pan Closet. — This is the most commonly, employed, but 
it is the moat dangerous and defective. It consists of a funnel- 
shaped earthenware receptacle, placed under the scat of a copper 
pan, which contains water and closes the smaller end of the funnel. 
When it is necessary to empty the pan, this is tilted obliquely 
downwards by a lever. A cast-iron box or receiver rests on the 
floor, and in this the contents of the pan are thrown ; below the 
floor is placed a short pipe with a lead trap. 

This form of closet is open to the following' objections : — The 
receiver becomes filthy, since from its position it cannot be cleaned ; 
the trap being below the floor, obnoxious gases are generally 
emitted from the contents, and these are forced upwards on every 
occasion that the pan is tilted, its contents being poured into the 
trap. A large reservoir of foul air is formed by tne receiver, and 
this empties itself into the room upon tilting the pan. 

Tbe Bopped Closet. — This consists of an earthenware funnel 
having a lead syphon trap, or with an earthenware trap in one 
piece, attached to which is a ventilating-pipe. 

The advantages claimed for this closet are that there is no reser- 
voir of foul air, as is the case with the pan-closet, and that it can 
be cleaned easily. ■ The objections are that the trap-contents are 
directly exposed, and it is therefore necessary to flush it out directly 
after use-; that much waste of water may ensue from carelessness, 
— this may, however, be prevented by having a separate tank whicl\ 
contains sufHcient water for each flushing. • *" 

The supply of water for these, closets should come .direct, frooii 
the mains. 

Tbe Jennings Closet. — TVua po^^ e&^fe^i y> p^5fi >^^'if^^'?^3^<=^^ 
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Hopper CfoRct, antl has nono of its objections, these being provided 
at^ainst by the adoption of a hollow plag which, when lifted, allows 
of the rapid discharge of all fajjal matter, and, when down, of the 
retention of a considerable quantity of water in the closet-basin. 
This is no foul reservoir, as in the Pan Closet, and also a large 
waters-trap is provided, with less waste than in-the Hopper Closet. 
Tbe Bramab Closet. — 'J'his i.s a valve-closet, furnished with a 
receiver only of sufhcicnt size to permit of the full action of the 
valve. The receiver presents the same disadvantages as the ordi- 
nary Pan Closet. 

DZSPOSAX. or SfiWAGS. 

The following methods are employed: — 

A. TiJK imy MKTIIOU.— This includes the following:— 

1. BKoule's Bry Sartli Closet. — Closets filled with pane, in 
■which dry earth is contained. 

2. The Charcoal Closet. —The pans filled with charcoal. 

JJ. The Coux System. — The excrement is collected in tubs 
IG^ inches, and 20 inches wide at the top, and lined with dry 
absorbents. On the bottom, dry stable-sweepings are placed, a 
solid plug, about 4 inches smaller than the tube in every direction, 
being placed upon this. " More dry stable-sweepings are packed into 
the space between the plug and sides of the tub, the ping being 
then removed. 

J. The Ash Closet.— The ashes from house fires are used. 
There arc several objections to all the above. 

J3. THE WKT METHOD.— This includes— 

1. Smptyingr ^^e sewage into the sea or a neighbouHng river. 

2. Addition of disinfectants and other substances in order to 
X)recipitato the solid matter, and letting the liquid part flow into 
the sea or river. 

'i. Employment of the sewage for fertilisation purposes by 
means of irrigation. 

4. Filtration. Upward an ^ downward filtration through gravely 
sand, sawdust, and charcoal. 

Upon the wliole, the water-carriage system is the best; but, to 
be carried out with success, it demands a good supply of water, 
good sewers and drains carefully ventilated, a sufficient fall to 
communicate to the current ohg needful velocity, a gooil sub-soil 
drainage apart from the scwera, and a method of utilising the 
sewage. 

BEFSCATZOur OP SE-WAGXL — The three best-known 
Chemical Processes arc the following: — 

}. The Phosphate of Aluminium Process. — The sewage is 
])rocipitate(l ]>y native phosphate of aluminium (dissolved in sul- 
phuric acid), and the subsecjaent addition of caustic lime. This is 
a very expensive jirocess. 

2. 'J'he z.iroe Process. — In proportion to the strength of the 
8o\v,iffc, a dc/iDito quantity of caustic lime \a ^AQl^Ql. _I0\ >Jitift vQi,%- 
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pendod matter is preci]:)itate(l, together with a certain amount of the 
dissolved sewage constituents. 

The ABC Process. — A mixture of Alum, Blood, clay, and 
charcoal is here made the precipitating agent, and from this 
circa mstance the name is derived. A given amount of this ABC 
mixture is added to the sewage, which is then left to subside in 
precipitating tanks. After drawing off the clear liquid, the sedi- 
ment is dried and sold for mannre. 

FOOD 

is necessary for the development of the heat required to maintain 
the body, and also for the production of muscular and nervous 
power. It is absolutely necessary that the food shall be in a tit 
state for digestion, and that the secretions it encounters in the 
aliinontary canal are in a healthy state for its digestion. Care 
must be ensured that variety .shall be provided in the articles 
used as food, so that in them the proper dietetic proximate prin- 
ci[iles arc contained. 

Milk is said to contain all the 'ingredients necessary to support 
life. 

The following classification is based on the chemical nature of 
the principles : — 

1 I o ' i ^^*^®^- 

° ' X Saline substances, <fec. 

C Nitrogenous — Albumen, &c. 

iganic < ( Hydrocarbons or Fats. 

I ison-nitrogenous Ti-i''i i j x o 

V. ^J o^LXM o I Carbohydrates or Sugars. 

Health can only be maintained by a due proportion of each con- 
stituent of food in the diet. 

i)r. Lothcby considered that an .idult in active employment 
rotiuired daily about 70U0 grains of carbon and about 400 of nitro- 
gen ; two pounds of bread and three-quarters of a |oound of meat 
just about supply the amount of carbon and nitrogen required 
l/cr (I IP in. 

The dietaries of women should be ,'„th less than those of men. 

For a child of ten years of age half as much food will be neces- 
sary as for an adult woman, and for one of fourteen years quite 
as much. Voung men, when engaged in the same employment, 
demand about as much food as adult men. 

It is imjiurtant to provide variety, digestibility, relative propor- 
tions of proximate principles, number and distribution of meals. 

A&COHOZ«, according to Brunton, in small quantities assists 
digestion, and is useful in exhaustion ; in large doses, impairs 
digestion; ])rolongs life on an ihsufhcient diet. Although it does 
,not impart additional strength, yet it enables an individual to draw 
upon his reserve energy, and may consequentlY b^ w«a«X.N5^. xxv -aw 
^iugle effort, althoughvalueleaa lot \)Xo\oTi^<ei^ eiLfexVivsscL. \\s^«iL^si^v^ 
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tion results from the nervous system becoming paralysed; the 
first structures involved are the cerebrum and cerebellum, then the 
spinal cord, and finally the medulla oblongata, death being caused 
usually by paralysis of the medulla. 

DrunVen men enjoy an apparent ifnmunity from the usual eflfect 
of serious accidents, and this is due to the nervous mechauism 
becoming paralysed ; in the sober state, shock to this mechanism 
would be produced. : 

MEAT. 

When cut, good meat (mutton or beef) should present a marbled 
appearance, and its colour should be pale and slightjy brownish 
red, neither too dark a purple nor too pale a pink. Pinkness and 
moistness indicate disease: Purpleness and lividity lead to the 
suspicion that the animal has suffered from fever, or died with the 
blood in it. The meat of a healthy slaughtered animal should be 
elastic and firm, possessing little if any odOur,' and, after keeping 
for a day or so, should dry on the surface. li£^d meat may be 
recognised by its flabby and moist appearance, and by its sickly 
odour. On plunging a clean knife into the moat and putting it to 
the nose, the taint may be detected. The juice should be slightly 
acid 

In cooking, good meat should not shrink or waste much. 

Unsalted pork should in every way resemble other good meat, 
except with regard to its colour, which should be of a very pale rod 
tint. A dark colour suggests the presence of the Trlchinn ninralh, 
in which case the meat should be examined with a magnifying-glnss. 
The sac of the JAfas7e, or Cys/icerci(.s, frequently the size of ahemp- 
leed, i.s easily noticec!, especially in the psoas muscles. Sausages 
often become i)artlally decomposed, and are then poisonous. 
^Dund sausage-meat has a vesicular or moist gelatinous kppoar- 
ance, and is known by its firmness and the absence of any 
iin2)leasaTit smell. 
.IBAB rooi>.7— Articles of diet may be adulterated to an injurious 
extent. Water is frequently used to adulterate milk; leaves of 
other plants are mixed with tea, and the products of other cereals 
(starcncs) with wheaten flour. 

IMilk (unskimmccl) should be of a fulL^white colour, destitute of 
Jlocculi (curds) or deposit. When left to stand, it should yield 
about ,',,tli its volume of cream. The specific gravity ought to bo 
about 1021 to 10:]2. 

«'he specific gravity of skimmed milk is somewhat higher than 
that of pure milk. 

Under the microscope, the various starches emploj'ed in the 
adulteration of flour will be recognised by the shape of their 
corpuscles. ^ 

In many cases of food that has undergone putrefaction, and 
tu the Hash of diseased animals, the ii\\croBcoYi<iNvvW.ftlvovr* parasites 
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or baeidriftAtbe Trichinli' spiralis, eohinooooonSi and other para- 
sites. 

iiuivaol6Bt;rood.-^'I9id general health speedily suffers: The 
proiniinent syroptoms of slow starratioa are feebleness, diarrhcea, 
emaciatioii, and a liability t6 attacks of acute' disease. 

Improper Voodi — A notable .cause o£ disease in~ in^fants is the 
administratiou of bad miUr,- and Vsrious kinds of Datent foods. 
DiarrhG^TGn4ting, and .rickets may result. . ^ 

With adults, the Abuse of « alcohol, irregularity in taking mealsy 
and too much' meat frequently £anse ill health. . . 

For great physical exertion a. generous proteid diet is demanded ; 
and mi^ch fatty* food is reauired in cold climates, or when there is 
extreme xold. 

When vegetable .istalts have' been absent from 'the diet for any 
lon^ period, purpura and ecurvjr may.foUOw. 

The state of tne teeth is also importanl^ since the want of masti* 
cation is a frequent cause .of .dyspepsia. 

Infectious diseases may result from eating the flesh of animals 
affected with rinderpest, anthrax, pleuro-pneumonia, and the fo6t* 
and-mouth disease. SAvere disorders have resulted from nsing as 
foodthe flesh of oxen treated with tartar emetic, and partridges 
fed on berries ; also the. milk of goats who have eaten colchicum 
has proved pbisonons. Gastric, irritation has followed from par- 
taking of very high game, an. acrid fatty acid occasionally being 
formed. 

The following summary may be found useful :->- 

BWSZiZiZNGS. 

Badrooms. — In these the windows should open both below and 
above. Their size should be large enough to admit of at least' 
1000 feet of space for each adult occupying them. In each room 
there should be a fireplace, and the chimney in good order. The 
rooms should be constantly and well aired, and kept dry. No 
drain-pipes should open near or in the rooms. They should be 
kept, during illness, or when their occupants are infirm and aged, 
at as nearly a uniform- temperature as possible. A good standard 
is 60' to 66° Fahr. 

Sitttnir-robms. — These should be airy, light, neither overheated 
nor cold, and they should be selected with as great an amount of 
cubic space as possible. 

JUtebeiui. — Whenever possible, an underground kitchen should 
be avoided. The water supply and the drainage are of great im- 
portance. 

Bralnsi UTater-oloiMta and Kavatories. — In houses which 
otherwise are well built, these are the principal sources^ of danger. 
The water closets, whenever possible, should oe constructed entirely 
out of the house. The supplv of water for the closet, and that for 
the house, should never be obtained from the same ciatem. The 
cistern from which is obtained the a^d^^V^ o^ ^^Iwt ^^x ^wawsiCjsR. 
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uses should be covered in careiuiiy ; a constant supply of water is 
to be preferred to an intermittent one. 

A ready access of sewer gas is occasioned by the fact of the 
waste pipes from the lavatory being in direct communication with 
the closet waste-pipes. Foul smells in a house are always suspi- 
cious; if a strongly smelling substance, such^as oil of peppcr- 
ment or carbolic acid (which has been pottred into the drain 
outside the house), can be perceived inside, it is quite certain that 
sewer gas may find an entrance by the same route. The best 
methods of protection in such eases are efficient ventilation and 
frequent Hushing of the drains and closets. 

"Water Supply. — The quantity of water supply to each person 
daily should be about 25 gallons, thus :^ 

For domestic purposes . . . .12 gallons 

Closets .....••. 6 „ 
xSatins •••.••••4,, 
VY asbC »»»mmt»»%jft 

BxercUe.— Some amount of daily exercise in the open air is 
essential to the health of man and woman. * 

It is of no consequence in what form the exercise is taken, if it 
IS taken regularly^ avoiding excess ; walking, running, sliding, 
swimming, and rowing are all of great value. 

in some cases with a tendency to phthisis, notwithstanding 
every amount of care, the disease will come on ; whereas, in other 
cases, by apparently running into danger — i.e., exposure to cold 
and altcrmition of temperature — the disease lias been averted. At 
one time warm and equable climates were selected for phthisical 
])atii»nts. but later opinions have considered the higher region of 
the Alps more suitable as being more bracing. 

Daily Bath. — This improves digestion, circulation, andassimiln- 
tiou. promotinLT tissue-changes. 

The cold bath is scarcely suitable foi* vfry young and delicate 
persons, and for them warm water may be added. Que of the best 
modes of promoting sleep is daily sponging of the whole body, and 
this proceeding is of much value in cases of exhausting or febrih 
disease. 

When available, the open-air bath is to be preferred by healthy 
and robust persons. 

Bisiniection. — Fresh air is of the greatest importance. For the 
disinfection of a newly vacated sick-room, the most commonly 
employed substances are chlorine, nitrous acid gas, and sulphurous 
acid gas. The room should be stripped bare of all woollen and 
similar materials. The wall papers should be removed ami burned, 
and any opening by which air may enter should be closed by 
pasting over it brown paper. Sulphurous acid may be generated 
by burning sulphur — one pound to every, one thousand cubic feet 
of space — in an earthen Hower-pot or ou a shovel over a tub of 
water. Upon freely generating the ga«! the room should be closed* 
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and exposed to the action of the disinfectant for at least twelve 
hours. Afterwards the room should be freely exposed to th^ 
external air, the floor and wood-work thoroughly scrubbed, every- 
thiug washed with diluted carbolic acid solution (one part of acid 
to forty of water or more) a good fire lighted in the grate, and, 
lastly, the ceiling should, be whitewashed and the walls of the room 
repapered. For outdoor purposes chloride of lime is much Used. 

The application of dry beat is peculiarly suitable for purifying 
clothing of all kinds, and kilns for applying heat to such materials 
on a large scale are to be found in all large towns. The substance 
rec^uired to be thus disinfected is first placed in some soluble 
disinfectant, and subsequently baked for an hour or so.- 
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ABC process for defecating sewage, 

Abortion, criminal, 27 

Aboriives, 160 

Aconite (Aconitum napellas), 14S 

Aconitina, 148. 

Adipocere, 62 

Adult circulation, the, 34 

^thusa cynapium (the fool's pars- 
ley), 162 

Age in the living, determination of, 9 
dead, ,, 10 

Air, 167 

Alcchol, 152, 185 

Alcoholism, 153 

Alkalies, the, 99 

Alkaline earths, the, 102 

Aloes (Aloe Perryi and Aloe vul- 
. garis). 157 

Aloin, 157 

Amanitine, 134 

Amentia, 50 

Ammonia, 100 

Anamirta cocculus (Cocculus indi- 
cus), 132 

Angus Smith's method for testing for 
carbonic anhydride, 171 

Anilin, 156 

Animal irritants, 162 

Antimony, 11 3-1 15 

Aqua fortis, 98 

Arsenic, 109-113 

Arsenical eczema. 109 

Arsines, 165 

Arum maculatum ("lords and la- 
dies ;" the cuckoo pint), 162 

Ash closet, the, ^84 

Asphyxia, 61 

Asphyiiauts, 142 



Asthenics, 145 

Atropa belladonna (the deadly night- 

^ shade), 129 
Atropina, 129 

Bad food, .186 

Barium salts, the, 102 

Belladonna (Atropa belladonna; the 
deadly nightshade), 129 

Bell traps, 182 

Benzine, 156 

Benzole, 156 

Bismuth, 125 

Black bryony, the (Tamus communis), 
162 
nightshade, the (Solanum ni- 
grum), 132 

Blood-stains, detection of, 75 

Blue rocket, or nionkshood, the (Aco- 
nitum napellus), 148 

Brain of the insane, morbid appear*, 
an CCS in the, 58 
substance on weaponc, 81 

Bramah closet, the, 184 

Bromine, 107 

Brucina, 141 

Bryonia dioica (the wild vine, or 
white brvony), 162 

Cadaveric alkaloids. 165 

rigidity, 62 
Calabar bean, the (Physostigma ve- 

nenosum), 138- 
Calcium salts, the, 103 
Camphor (Cinnamomum camphora), 

133 
Cantharis vesicatoria (the Spanish 

fly), 162 
Carbolic acid, j^ 



192 



INDEX. 



C*arboiiic .nciti ji^as, 142 

acid ill the air, 167 

oxide, 142 
(-arburcttcd Iiydroi^cn, 144 
Onstor-oil kociU (Kicinus coniniunis), 

< orc.iria scniinis (spermatozoa), 21 

('liarcoal cloBct, the, 184 

Cliloral hydrate, 155 

(Miloriiio, 104 

('Iilorolorni, 154 

(•lironiiiim salts, tlic, 126 

('icuta virosa (the water hemlock or 

cowbane), 161 
Ciunamoniiim camphora (camphor), 

133 
Clark's process for. rendering tempo- 
rarily hanl water soft, 180 
soap test for the liardiiess of 

water, 177 
Classes of poisons, the symptoms and 

post-mortem appearances in 

the varions, 85 
Classification of poisons, 83 
Cleansing of sewers, 181 
Coal gas, 144 

naphtha, 157 
Cocculns iiidicns (Mcnispcrmum or 

Anamirta cocculns), 132 
Colchicina, 152 
Colchicnni (Colchicum antumnalc ; 

the njcadow saflron), 151 
Colour blindness, 49 
Coma, 61 
Commv n viper (the brown and the 

blue-black), 166 
Com I.e., 138 
Conium (Conium maculatnm ; the 

spotted hemlock), 138 
Convolvidin, 158 
Convulsives, 139 
Copper salts, the, 120 
Cornntinc, 160 
Corpora lutea, 25 
Corrosive sublimate, or pcrchloridc of 

mercury, 115 
Corrosives, 97 
C6wbane, or water hemlock, the 

(Cicuta virosa), 161 
Cretinism, 51 
Criminal abortion, 27 
Crcton oil (from the seTids of tho 

Croton tiglium), 158 



Cuckoo pint (Arum naculatam), 

162 
Cyanides, poisoning by the, 147 
CytisuH labumuni, 162 

Daily bath, 188 

Daphne mczcrcnm (mczercon), 162 

Darnel, tho (liolium tcmulentum), 

133 
Datura stramonium(the thorn-t'ipp!c), 

132 
Daturinii, 132 

Deadly nightshade, t]ic(Atropa bella- 
donna), 129 
Death by hanging, 64 

by liglitniiig* 74 

by starvation, 74 

by strangulation, 66 

by suf location, 64 

modes of sudden, 60 

of the foetus, causes of, 45 
Death-bed confessions, 3 
Defecation of sewage, 184 
Degree of hardness of water, 177 
Delivery, 24 
Delirium ebriosuni contrasted with 

delirium tremens, 153 
Delusion, 54 
Dementia, 52 
Depressants, 135 
Detection of poisons, 89 

of minute quantities of poison, 90 
Digitalinum, 150 
Digitalis (Digitalis purpurea; the 

purple foxglove), 150 
Dipsomania, 54, 154 
Dippel, oil of, 1 56 

Diseases originating from or exagge- 
rated by impure air, 169 

simulating poisoning, 87 

traceable to impure water, 178 
Disinfection of a room, 188 
Disposal of sewage (dry and wet 

method), 184- 
Drains, 180 

Drowning, death by, 63 
Dry fo^', 169 

Dwellings, conditions necessary for 
health in, 187 

E<;«oLiN, 160 
Elaterium, 158 ' 
Kpilepsy, feigned, 48 
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Krgot of rje {Secale coma! am ; the 
spurred rye), 1 60 

Ergotin, 160 

Ergotinic acid, 160 

Ergotispi, 160 

convulsive, 160 
gangrenous, 160 

Erotomania, 54 

Eserina, 138 

Essential baits of lemon. 145 

Ether, 154 

Evidences of poisoning, 85 

Examination of «air (suspended mat- 
ters, organic matter,. carbonic 
acid, vratery vapour, ammo- 
nia), 170 
of bodies found dead, 60 

Exercise, 188 

Facial angle of Camper, 14 

Feigned ditteases, 48 

Fine-leaved water hemlock (Phellan- 

diium aquaticnm), 161 
Flap trap, 182 
Foetal circulation, the, 36 
Food, 185 
Foors parsley (^tliusa cvnapium), 

162 
Forensic Medicine (Part I.), 2-82 
Formation of ice, 177 
Foxglove, the purple (Digitalis par- 

puia), 150 
JTreseniua* ^method for the detection 

of poisons, 90 
Fungi, poisonous^ 134 
Fusel oil, 156 

GardeiT nigbtshade, the (Solanum 

nigrum), 113 
poppy, the white (Papaver sora- 

niferum), 127 
General paralysis of the insane," 53 
Goux system, thii, for the disposal of 

sewage, I84 
GuDbhot wounds, 67 

Hjemin test, the, 76 
Hairs and fibres, examination of, 78 
Hallucination, an, 54 
*• Hardness'* of water, 176 
** Hearsay," when admifsible as evi- 
dence, 3 
Hellebores, the, 159 
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Helleborus fcetidus (the ttinVin 
hellebore), 160 
niger (the ''Christmas rose"), 

159 

orientalis (the true hellebore), 

159 
•Hemlock, the fine-leaved water hem- 
lock (Phellandrium aquati- 
cum), 161 
the spotted hemlock (Coniuni 

maculatum), 138 
the water hemlock, or cowbane, 
161 
Henbane, the (Hyoscyamus nig:er), 

Hopper closet, the, 183 
Horseradish, the (Cochlearia armora- 

cia), 148 
House drains, 181 

test for soundness of, 183 
Houzeau's ozonometer, 169^ 
Hume's yellow (arseniteof silver), 1 1 1 
Humic acid, 81 
Hydrochloric acid, 99 

gas, 104 
Hydrocyanic acid (prussic acid), 146 
Hydrostatic test, the, in cases of 

infanticide, 42 
Hygiene (Part HI.), 167-189 
Hyoscyamina, i^i 
HyoBcyamus (Hyoscyamus niger ; 

the henbane), 131 
Hypochldrous acid, 104 

Idiocy, 50 
Illusion, an, 54 
Imbecility, 50 
Impotence, 19 
Improper food, 187 
Impunties of air (suspended matters), 
gaseous substances),'''! 69 
of water, 178 

tests for, 179 
Indian tobacco, the (Lobelia inflata), 

Inebriants, 152 

Infanticide, 31 

Inheritance, 47 

Insufficient food, results of, 1S7. 

Iodide of potassium, 108 - 

Iodine, 107 

Iron i^lts, the, 123 

Irritant gases, 1.03 ' 
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Irriunts with nervoaa ' ■.vniptotns, 
i6i 

Jalap (Iponioea purga), 15S 
.Icuning^ closet, the, 183 /^ ' 

Klkptomania, 54 
Krcasote, 156 

rAMP-iioLEii in scwersfiSr 

Uiighing gfis, 145 

I .csid in urater, quantity to produce 

serious s^mptonifi, 178 / 
^alts. the, 117 
legitimacy, 45 
l^eucomaines, 165 
IJuic procchs n r sewage defecation, 

the. 184 
Live birth, evidences of, 40 
T^»be]ia (litibelia inflata : the Indian 

tobacco\ 137 
Ixdium temalentuni (the darnel), 133' 
•Lords ami ladio?" (Arum mactt- 

liitum^, 162 
Lunacy certificate, a, 56 
Lypemania, 55 

MAI.iXGERING, 48 

Manganese fialts, the, 125 

M-xn holes in sewers, iSi 

Alunia, 53 

Murbh's test, III 

Meadow safll'ron, the (Colchicuni 

autumnale), 151 
Meat, characters of good and bad, 

186 
Meconic acid, 129 
Medical evidence, 2 
Mcnispernium cocculns (Cocculus 

indicus), 132 
Mercury and its prepurationH, 115 
Metallic irritants, 109 
MetaUoid iiritaiiis, 104 
^fezereon (Daphne mezereuni), {^2 
Mid-feather trap, 182 

Milk, 44, 185 

Mintfial acids, the, 97 ^ _ ^ 

Mirbane, essence of (nitro-benzolc\ 

■.56 

Miscarriage, 28 

Modes of sudden death, 60 V • 

Monkshood, the ( Act'nitniu napelhts). 
14S 



MononiauM, 54 
Morphina, 127 

MoiiVm dry-eartb clawft,*i84^ 
M'**^atic Acid, 99 

Xakc(iticis 127 

Nesslor^B test fbr aminonU, loi^ 

179 
Nirotina, 135 . - 
Niglitshade, the hUck or garden 

(Sdanum nigratn), 133 
the deadly (Atra|Ni Uelladiaiiia^ 

129 
the iroody or bitier-swoet (Sola- 

num duU-amara], 132 
Nitrate of potasaiuin, 98 
Nitric aci<), 9S 
Nitm-benzote, 156 
Nitro-glyccrine, 157 
NiiRais acid gaa» 103 

oxide «raa 145 
Notes, 3 
Nnx vomica (StrychncM sax Tomica). 

"39 

OcTAiiF.i>Rox» the, 93 

G*^ianihe cfocata (the vatcr drop^ 

wort), 161 
Oil of turpei.tine, 156 * 

vitriol, 97 
Opium and its pre|iaratitHi«, 127 
Ori;anic poisitus, 127 
0>sification in the tartan, pmgrraa oS 

33 . 
Overcrowding, 171 

Oxalic acid, 145 

Ozone, 168 ' 

Pan closet, the, 183 

Parcr^i"*, 53 

Perihloride of mercury, 115 

Personal identity, 4 

Phellandrium aquaticum (tlic Bxm 

leaved water hemlock), t6l 
Phenyl hydrate, 155 
Phosphate of alunnnrum proceaa lor 

defecating sewage, the, 1S4 
Phosphorus, 104-107 
Phy^ostigmina, 138 
IMenuin method, or ventilation ,h^ 

propulsion, the, 175' 
PIcrot'xine, 133 
Poison definition of a. 81 
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l*t>isoiic^is Hoh, 165 

fiK>ds, 163 

fungi, 134 
Poppy, the whil'c giirdcn {I'^p^ver 

aomnifertttn), 127 
Potasli, poisoning by, 99 
Totato, the ( Solan uni- tuUtrosuni), 

I'titt's method of artii^ial ventilation, 

174 
IVepnaucy, 22 

Premature birtli, 28 . 

IVivate storage of water, 175 

PnisKic acid, 146 

Ptomaines, 165 

Puerperal mania, 55 

"Pure" water, 177 

Purgatives, 157 

Purification of air, 169 

Putrefaction, 62 

Pyromtinia, 54 

ltAXUxc-ui.U!»(acri«,arvensis,bulbosus, 
flammula, sc^lenitus), 162 



liape, 20 
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tein8cVi}.tcst, 112 
Resuscitation of the drowned, 64 
Iticinus communis (castor oil) seeds, 

Uigor mortis, 62 

SABADiLLA(Schoenocaulon officinale \ 

'SI 

Salts of sorrel, 145 

Sap >nification, 62 
Sarciiia botulina, 163 
Saturnine poiHoniug, iiS 
Savin (Juniperus sabina), 16 1 
Scheele's green (arsenite of copper), 

III 
Secalc ccrealc (common rye), 160 

coriintum (spuired rye), 160 
Socn'ts, 3 
Seminal stains, 20 
Sewer gases, 143 
IScwcrs, cleanHing of, 181 

obstruction to, causes of, 18 1 

ventilation of, 181 
•• Sharps," 144 
Si<ri)8 ot death, 61 
Silver salts, the, 124 
Simple irritants, 162 
Smoking, 136 



Smoky chimneys, 173 
Soda, poisoning by, 99 
" Soft water," a, 176 
Solanam dulcamara(the woody night-, 
shade), 132 
nigrum (the black nightshade). 

133 
tuberosum (the potato), 132 

Spanish fly, 162 

Spectroscope, 76 

Spermatozoa, 21 

SpUacelinic acid, 160 

Spirits of salt,' 99 ' 

Stasis (Otto> Stan's) process for sepa* 

rating alkaloids, 90 

States of unconsciousness, 153- 

convulsions, 

drunkenpess, • 

epilepsy, 

narcotic poisoning, 

urieniia, 
Sterility, 19 
Strontium salts, the, 10 
Strychnina, 139-141 

synipioms of poisoning by, con-^ 
trasted with those of idiopathic 
tetanus, 88 
Sulphuric acid, 97 
Sulphuretted hydrogen, 143. 
Sulphurous acid gas, 104. 
Superfretation, 47 
Sylvester's method of artificial ven-] 

tilation, 174 
Symptoms of poisoning by arsenicj 
and corrosive sublimate con- 
trasted, 115 ' 
Syui'ope, 60 
Syphon trap, 182 

1 AMus communis (black bryony), 

162 
Taxui baccata (the yew), 162 
Tetrahedron, the, 93 
Thomaijple, the (Datura stramo- 
nium), 132 
Tin salts, the, 124 
Tobacco (Nicotiana tabacum), 135, 

French, 135 

Havaniiah, 135 

Kentucky, 135 

Virginia^ 135 

Tobvn's method of artificial vofltiUi 
tion, 174 
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Toxicology (Part U.), 83-166 

Trape, 182 

Treatment of poisoning generally, 

Trichina spiralis, 163 
Trichiniasis, 163 
Trichinosis, 163 
Tiichomonas vagina;, 21, 22 

Umbilical cord, 45 
Unsoundness of mind, 49 

Varieties of drinking water; tables 
of the Rivers Pollution Com- 
missioners, 176 
Venomous reptiles, 166 
Ventilation, 172 
artifrcial, 174 
by extraction, 174 
by propulsion, 175 
natural, 173 
Veratrina, 151 

Vipera verm (the common viper) 
166 



Water, action on lead of, 177 

Water-closets, 183 

Water dropwort ((Enanthe crocata),. 

161 
Water-hemlock, the (€icuta virosa),. 

161 
Water, purification of, 180 
storage, 175 
«upply to. houses, i88u 
White bryony (the wild vine : By- 
oHia dioica), 162 
poppy, the (Papaversompiferdb 

Wild vine, the (Bryonia dioica), 162 

Wills, 3 

Woody nightshade, the (Solanum 

dulcamara), 1^2 
Wounds and mechanical infmies, 66. 
of various parts'of the body, 7a 

Yew, the (Taxus baccata),.i62 

iZiNC salts, the, 122 
Zoosperms, 21 
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and Surgeons, New York City. 

R. H. FITZ, M.D., 

Shattuck Professor of Pathological Anatomy, Harvard Medical School. 

JAMES W. HOLLAND, M.D., 

Professor of Medical Chemistry and Toxicology, Jefferson Medical Col- 
lege, Philadelphia. 
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E. G. JANBWAY, M.D., 

Professor of Principles and Practice of Medicine, Bellevue Hospital Med- 
ical College, New York City. 

HENRY M. LYMAN, M.D., 

Professor of Principles and Practice of Medicine, Rush Medical College, 
Chicago, 111. 

WILLIAM OSLER, M.D., 

Professor of Practice of Medicine, Johns Hopkins University, Balti- 
more, Md. 

W. GILMAN THOMPSON, M.D., 

Professor of Physiology, New York University Medical College. 

W. H. WELCH, M.D., 

Professor of Pathology, Johns Hopkins University, Baltimore, Md. 

JAMES T. WHITTAKER, M.D., 

Professor of the Theory and Practice of Medicine and Clinical Medicine, 
Medical College of Ohio, Cincinnati, Ohio. 

JAMES C. WILSON, M.D., 

Professor of Practice of Medicine and Clinical Medicine, Jefferson Med- 
ical College, Philadelphia. 

HORATIO C. WOOD, M.D., 

Professor of Materia Medica, Pharmacy, and General Therapeutics, and 
Clinical Professor of Nervous Diseases, University of Pennsylvania. 

This, the latest work on a most important subject, will 
contain in a comparatively small space the experience and 
teachings of a number of the best-known Medical Men of 
America, presented in a terse, practical,. and authoritative 
style. Especial prominence will be given to Symptomatol- 
ogy, Diagnosis, Prognosis, and Treatment, other sections 
receiving attention in proportion to their importance. 

Under the head of Treatment, a large number of Form- 
ulas will be given by each author. 

It will be issued in two handsome Royal Octavo volumes 
of about 900 pages each, with very complete Indices, 
printed on heavy paper, from good, clear type, with Illus- 
trations to elucidate the text wherever necessary. 
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Now Beady— Second Revised Hdltion. 



MEDICAL DIAGNOSIS. 



BY 

I DR. OSWALD VIERORDT, 

S Professor of Medicine at the University of Heidelberg, formerly Privat 

§ Docent at University of Leipzig, Professor of Medicine and Director 

jN of the Medical Polyclinic at the University of Jena. 

g Translated, with Additions, from the Second Enlarged German 

^ Edition, with the Author's Permission, 



BY 

I FRANCIS H. STUART, A.M., M.D., 

S Member of the Medical Society of the County of Kings, New York, 
Q Fellow of the New York Academy of Medicine, Member of the 

»Ci British Medical Association, etc. 

§ 

In one handsome royal octavo volume of 700 pages. 

178 fine wood-cuts in text, many of which are in colors. 
Price 9 Clothe $4.00 net; Sheep, $5.00 net. 






THIS VALUABLE WORK IS NOW PUBLISHED IN GERMAN, ENGLISH, RUSSIAN, 

AND ITALIAN. 



g This important accession to the text-books of 1891 will be wel- 
^ corned by both the Student and the Practitioner, giving, as it does, 
*|^ in a concise and clear manner, the experience of one of Germany's 
S most profound scholars and specialists in this branch of the practice 
g of medicine. 

^ In this work, as in no other hitherto published upon the subject, 

are given full and accurate explanations of the phenomena observed 

*^ at the bedside. It is distinctly a clinical work by a master teacher, 

^ characterized by thoroughness, fulness, and accuracy. It is a mine 

g of information upon the points that are so often passed over without 

explanation. The student who is familiar with its contents will 

have a sound foundation for ^^^ practice o^ his profession. 

The author gives a complete, though brief, presentation of the 
micro-organisms whose recognition and discrimination are made 
possible by cultivation and inoculation, and which, through the 
labors of those eminent bacteriologists — Pasteur, Koch, and others 
— ^have already made such a marked change in the application of 
remedial a^rents in the cure of disease. 



nr PBEPAKATION. BEAST SHO&ILT. 



A NEW 



Pronounomg Dictionary of Medicine. 

BY 

JOHN M. KEATING, M.D., 

Fellow College of Physicians of Philadelphia; Visiting Obstetrician to the 
Philadelphia Hospital, and Lecturer on Diseases of Women and Chil- 
dren ; Gynaecologist to St. Joseph's Hospital ; Surgeon to 
the Maternity Hospital, etc.; Editor "Cyclo- 
paedia of Diseases of Children," 

AND 

HENRY HAMILTON, 

Author of " A New Translation of Virgil's ^neid into English Rhyme ; 
Co-author of ** Saunders' Medical Lexicon," etc. 

Price, Cloth, $5.00; Sheep, $6.00. 



A yoluminoas and exhaustive handbook of 

Medical, Surgical, and Scientific Terminology, 

containing concise explanations of the various terms used in Medicine 
and the allied sciences, with 

Phonetic Pronunciation, Accentuation, Etymology, etc. 

The work will form a very handsome royal 8vo volume, beautifully 
printed from type specially cast for the work^ on paper manufactured for 
this purpose. It will contain most important tables of 

Bacilli, Micrococci, Leucomaines, Ptomaines, etc. etc., 

the whole forming the most complete, reliable, and valuable Diction- 
ary in the market. 

It has been the aim of the Publisher to place in the hands of stu- 
dents and the medical profession a work which should contain the 
names of Hundreds of New Words now being adopted, and at the same 
time, by leaving out the numerous obsolete terms contained In most Dic- 
tionaries, keep the volume of such a size as to be most convenient for 
ready reference. 



SA.TJ3SriDEir=l.S' 

POCKET MEDICAL LEHCON; 



OR. 



Dictionary of Terms and Words used in Medicine artd Surgery. 

By JOHN M. KEATING, M.D., 

Editor of "Cyclopaedia of Diseases of Children/' etc.; Author of the 

*'New PronouDciDg Dictionary of Medicine," 



AND 



HENRY HAMILTON, 

Author of **A New Translation of Virgil's ^neld into English Verse f 
Co-author of a ''New Pronouncing Dictionary of Medicine.'* 



Price, 75 Cents, ClotL $1.00, Leather Tucks. 



*%X?*^F^^'. 



Q 



90 - 

eo — 

60 — 
SO « 

SO - 




^wmten 



^t9% 



zia^ 



^71 



^t76 ^6^ 



^-.^5$ ^56 



-'/fO 
—t2Z 

-^86 



~ /a" — 



-^» 



^4S 



This new and oomprehensive 
work of reference is the outoome 
of a demand for a more modem 
handbook of its class than those 
at present on the market, which, 
dating as thej do from 1855 to 
Z884, are of but trifling use to 
the student by their not con- 
taining the hundreds of new 
words now used in current lit- 
erature, especially those relat- 
ing to Electricity and Bacteri- 
ology. 
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AnnaU of GynoBeologyt rhUa^ 

— 8 ddphia, I>eeember, 1890. 

Saunders' Pocket Medical Lexi- 
con—a very complete little work, 
invaluable to every student of 

— 8 " medicine. It not only contains a 

very large numt>er of words, but 

; — l^« also tables of etymological factors 

common in medical terminology ; 

abbreviations used in medicine. 



(From Appendix to Medical Lexicon.) poisons and antidotes, etc 
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I Essentials 



Jiow Beady— Fourth Edition. 

COSTAINING ' 

"HltTTS Olsr DISSECTIOJSr," I 

of Anatomy and Manual of Practical 
Dissection. 



By CHARLES B. NAXCREDE, M.D., 
Fro[«s9or o( Surgery und Clinical Sursery iu tlie University ol Michigan, A 
Arbar: Corresponding Member oi the »'''■''■' ^no^^^.r -f u...i.«i,«» 
Eome, It^: la*"" '"'' 



X Sui'geoD Jefferson Medical CoUege,i 



Royal Academy o[ Medicine, 



'Fnll-p*e* Uthc^nphlcFlstM im ColDi 

No pains or expense has been spared to make tbla work tlie most exhaustlrs 
yet concise Student's Manual of Anatomy and Ulasectlcin ever published, either 
in this country or Europe, 

TliB colored plates.--- ■■ — 

arteries, veins, and ni . _ 

ally drawn and engraved, and 

repcesBntlUK the strr"' ' ' 

the eleventfi edition 

TOlame ol over 400 pages. 



ESSENTIALS »3 ANATOMY 
DISSECTION 



PHoe, Extra Cloth or Oilcloth for the Ois see ti on -Room, $2.00 Net 
Medical Sheep 2.50 

Timet ana Register. P/iUadilphia, A\.„ , 

Uid DlssBBWr-tfils Is a good dissector's ntaauiiv 
fome cofs. The colored plat«s are eapeolalVs " "^ 
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DISEASES OF THE EYE. 

A HAND-BOOK OF OPHTHALMIC PRACTICE. 
By G. E. de SCHWEINITZ, M.D., 

Ophthalmic Surgeon to Children's Hospital and to the Philadelphia Hospital j 
Ophthalmologist to the Orthopaedic Hospital and Infirmary for Ner- 
vous Diseases; Lecturer on Medical Ophthalmoscopy, 
University of Pennsylvania, etc. 



Forming a handsome royal Svo. volume of more tlian 600 pages. 
Over 200 fine wood-cuts, many of which are original, and two 

ohromo-iithograpio plates. 

PHce, Cloth, $4.00; Sheep, $5.00. 



The object of this manual is to present to the student who is be- 
ginning work in the field of ophthalmology a plain description of 
the optical defects and diseases of the eye. To this end special 
attention has been paid to the clinical side of the question ; and the 
methods of examination, the symptomatology leading to a diagnosis, 
and the treatment of the various ocular defects have been brought 
into special prominence. Anatomy, physiology, and pathological 
histology, except in so far as they serve the purpose just stated, 
have been omitted. The sections devoted to optical principles and 
the normal and abnormal refraction of the eye in large portion have 
been written by Dr. James Wallace, Chief of the Eye Dispensary of 
the University Hospital. The chapter devoted to the application 
of the shadow- test has been prepared by Dr. Edward Jackson. The 
book will be suitably illustrated by a number of wood-cuts, many of 
them from cases in the practice of the author, in addition to which 

there will be several chromo-lithographs. 
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IN PBBPAKATION. 



DISEASES OF WOMEK 

By henry J. GARRIGUES, A.M., M.D., 

Professor of Obstetrios in the New York Post-Graduate Medical School and 
Hospital ; OynsBoologist to St. Mark's Hospital in New York City ; Gynae- 
cologist to the German Dispensary in the City of New York ; Con- 
sulting Obstetrician to the New York Infant Asylum; Obstetric 
Surgeon to the New York Maternity Hospital ; Fellow of 
the American Gynaecological Society; Fellow of the 
New York Academy of Medicine ; President of the 
German Medical Society of the City of New 
York, etc. etc. 

It is the intention of the writer to provide a practical manual on 
Gynaecology, for the use of students and practitioners, in as concise a 
manner as is compatible with clearness. 



Syllabus of Obstetrical Lectures 

In the Medical DepartmeDt, UDiversity of Fennsylvania. 

By RICHARD C. NORRIS, A.M., M.D., 
Demonstrator on Obstetrics in the Universitt op PENNSTLVANiiu 

Second Edition thoroughly revised and enlarged. 

Price, Oloth, Interleayed for Notes . . . $2.00 Net. 

The New York Medical Record of April 19, 1890, referring to this 
book, says : '* This modest little work is so far superior to others on 
the same subject that we take pleasure in calling attention briefly to 
its excellent features. Small as it is, it covers the subject thoroughly, 
and will prove invaluable to both the student and the practitioner as 
a means of fixing in a clear and concise form the knowledge derived 
from a perusal of the larger text-books. The author deserves great 
credit for the manner in which he has performed his work. He has 
introduced a number of valuable hints which would only occur to one 
who was himself an experienced teacher of obstetrics. The subject- 
matter is clear, forcible, and modern. We are especially pleased with 
the portion devoted to the practical duties of the accoucheur, care of 
the child, etc. The paragraphs on antiseptics are admirable ; there 
is no doubtful tone in the directions given. No details are regarded 
as unimportant ; no minor matters omitted. We venture to say that 
even the old practitioner will find useful hints in this direction which 
he cannot afiford to depise.'' 
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JUST READY. 

SAUNDERS' 




Pocket ledical Formiilary 



WILLIAM M. POWELL, M. D., 

JkltendtnK Physician to the Meroer House for Invalid V 

■*T. J. ! Late Phyalolun to the Clinic tor the Blaeaae 

Hospital of the UnlreFslty of Fennsvlvanlu and 3L. Clai 

Hospital ; Inatractor in Plifalcal Diasnosi? in tlie Medloal 

DopartniBiicortbeUnlTerBilyoEPeniisylvaniu. and 

(Jhierortho Medicail Clinic of tlie FhlladeliHiia 

Polyolliilo. 



Forming a Handsome and Convenient Pocket Companion of 

about 275 printed pages, vith blank leaves for additions. 

Handsomely bound in Morocco, with side index, 

wallet and flap. 



E^Rics, m^Ts iTBa?^:. 



A concise, clear, and correct record of the 
formulie which are found scattered through the 

Most Eminent Physicians and Surgeons 

of the world ; particularly helpful to the student and young practitioner, 
as it gives him a taste for writing bis prescriptions in an elegaiiit and 
correct manner, thus avoiding incompatible and dangerous prescriptions. 
The use of this work is to be recommended even to the older prac- 
titioner, ai through it he becomes acquainted with numerous fortnula; 
which arc not found in text-books, but have been collected from among 
the 

Rising Generation of the Profession, College Professors, 
Hospital Physicians and Surgeons. 







NOW ISEADT. 



NEW AND REVISED EDITIONS OF 



SAUNDERS' 

QUESTION COMPENDS. 

Arranged in Cluestion and Answer Form. 

The Latest, Cheapest, and Best 
ILLUSTRATED SERIES OF COMPENDS EVER ISSUED. 



THE ADVANTAGES OP QUESTIONS AND 
ANSWERS. — The usefulness of arranging the subjects in 
the form of Questions and Ans^wers will be apparent, 
since the student, in reading the standard works, often is at 
a loss to discover the important points to be remembered, 
and is equally puzzled when he attempts to formulate ideas 
as to the manner in which the Questions could be put 
in the Examination-Room^ 



These small works, which can be conveniently carried in the pocket, 
contain in a condensed form the teachings of the most popular 
tezt-books. 

The authors are nearly all connected with the various colleges as 
Demonstrators or Lecturers, and are therefore thoroughly conver- 
sant, not only with the wants of the average student, but also with 
the points that are absolutely necessary to be remembered in 
the Examination-Room. These books are constantly in the hands 
of their authors for revision, and are kept well up to the times, their 
fast sale allowing them to be almost entirely rewritten whenever 
necessary, instead of having to wait for the edition to be sold, as is 
the case with an ordinary text-book. 
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ESSEIfTIAlS OE PHYSIOLOGY. 



L 



H. A. HARE, M.D., 

o[ Tliernpeutloa and Materlca Medlca In the JeHeraon Medical CI 

lege ot rhiladelplita; Pliyslcian to St. Agnes' Hospital and to the 

Medical DispensaryottneChltclreD'aRoipltal; LaureateoT 

the Royal Academy ol Medicine In Belgiam, or the 

Medical Society ot London, etc : Secretary 

ol the Convention (or tlie ReyialoaoC 

the Pharmaeopfeia, lew. 

NUMEROUS ILLUSTRATIONS. 

Tliird Edition, reTi§ed and eolarged bj (he addition of a series of 

handsome plate IlluittratlonH taken iVoin tite celebrated 

" Icones Nerrornm Capitis " of Arnold. 
Price, Cloth, $1.00 net. Interleaved for notes, $1,25 net. 

Unii'Srsiiij Medical Magazine, 
Ootober, 1888.—" Dr. Hare has 
admirablj Bouceeded in gatlier- 
ing toEelhor a seriei of Qaee- 
tiona which are clearly pat and 
tersely answered." 

Pdcijie Medical Journal, OotO' 
ber, 1889.—" Hare's Physiology- 
containa tlie essences of Its Bob- 
jeet. No better book haa ever 
been produced, and every stu- 
dent would do well to possess a 
copy." 

Times and Register, Philadel- 
phia, October 5, 1889.—" In the 
second editioD oF Hare's Physi- 
ology all the moredifficnUpoiots 
of the Btudy of the nervous sji- 
tem have been elncidated. At 
the nork now appears it cannot 
fail to merit the appreciation «^^ 
the overworked student." 




ESSENTIALS OF SURGERY. 



Venereal Diseases, Surgloal Landmarkt, Minor and Operative Sur- 
gery, and a Complete Description, together with full Illustra- 
tions, of the Handkerchief and Roller Bandage. 

By EDWARD MABTIN, A.M., M.D., 
Clinical Professor ol Genlto-Urinary Diseases, Instructor In OpernllTe Sur- 
gery, and Lecturer on Minor Surgery, Uolverslty ol Pennsylvania; 
Sui^eon to tbe Howard Hospital ; Assistant Sursetm tu the 
University Hospital, etc etc. 



FBOFCSELY fUit'STRATED. 

FOURTH EDITION, 
Considerably enlftrged hj an Appendix conl^nlng hill directions 
and prescriptions for the preparation of the TarlouB mate- 
rials nsed Id ANTISEPTIC SUB9ERT ; also seT- 
eral hnndred recipes coTerinsthe medical 
treatment of sargical affectiong. 
Price, Cloth, $i.oo. loterleaved for Notes, fr.aj. 
Jtidical and Surgical Reponer, 
Fobrnary, 188B.— "Martin's Snr- 
gary oontaina all neeeasary esseu- 
tials of modern surgery in a oom- 
paratively amaJl apace. lis style 
is interesting and its illustrationB 
admirable. ' ' 

UniveriUy Medical Migaziw, 
January, 1889, — "Dr. Martin has 
admirably Bueceedad in suleoting 
and retainiog just vhat h neces- 
sary tor purposes of eiamination, 
and putting it in mwt excellent 
sbape for reremnce and memor- 
i«ing," 

Karuaa Cily ifeJiaU Record.— 
"Martin's Surgery.— This admir. 
able compend is well up in tbe 
moat advancod ideas of modern 
»urgery." Speclmpn of Illustrations. 




ESSENTIALS OF ANATOMY, 

lucluding the Anatoiuy of the Viscera. 

Br CHARLES E. NANCREDE, M.D., 

Professor of Surgerj and Clinical Surgery in Ibe L'riversilj of Michigf 

Ann Arhor ; CorreflpoDding Member of the Royal Academy of 

Mediaine, Romo, Italy ; Late Surgeon JefTormn 

Medical CoUae^i "'"■ b'"- 

ONE HUNDRED AND FORTY FINE WOODCUTS 

THIRD EDITION. 

Enlarged by an Appendix containing over Sixty llluatrations c 

the Osteology of the Human Body. 

The whole baaed upoa tbe last (eleirentli) edttloa of 

GRAT'S ANATOMT. 

Price, Cloth, $1.00. InterleaTed for Notes, 91.26. 



A'eirs, February 
' ' Naucrede's Anatomy.-" 
For eelf-quiizing andkea 
liig (resh in 
knairledge of AuatiRi 
gains at school, 
iiDt he eaay to speak o 
in terms too favorable. " 

Southern Cniifon. 
finncr, Jnnuanj 18, 1889i] 
" Naiiureda's Anatomy.-" 
Very accurate and 1 
Kortliy." 
Amcrkfin Pradiiioner t 
Nfu's, LmiiscUte, Kmt 

" Naucrede's Anatomy.iS 
Truly such a book i 
student can afford bi ) 
without." 




No. 4. 



Essentials of Medical Chemistry 



ORGANIC AND INORGANIC. 

CONTAINING, ALSO, 

Questions on Medical Physics, Chemical Physiology, 
Analytical Processes, Urinalysis, and Toxicology. 

BY 

LAWRENCE WOLFF, M.D., 

Demonstrator of Chemistry, Jefferson Medical College; Visiting Physician 

to German IIosi)ital of Philadelphia ; Member of Philadelphia 

College of Pharmacy, etc. etc. 

THIRD AND REVISED EDITION, WITH AN APPENDIX. 



Price, Cloth, $1.00. Interleaved for Notes, $1.25. 



Cinchmati Mc/ffra/ JV^ffs. Jnnuary, 18S0. — " Wolff 's Chemistry.- -A little 
work that can bo carried in the pocket, for ready reference in solving difficult 
problems. * ' 

S/. Jospplrs Mc^iiraf Unohi, March. 1S89.— '.' Dr. Wolff exi)lains most 
simply the knotty and difficult ixnnt? in chemistry, and the ))ook is therefore 
well suited for use in n)odical schools.'* 

Medical a vd f^nrisirnf Rrjtor'rr, November, 1SS9. — "Wc could wi.«5h that 
more books like thi.s would bo written, in order tliat medical students might 
thus early become more interested in what is often a difficult and uninterest- 
ing branch of medical study.'' 

■ Reiristrred Vharjnnrhi, Chicago. Decombor. ISUO. — " W(»lff 's Chemistry.*' 
— " The author is thorou<rlily familiar with his subjects. A u.-^eful additi(m to 
the medical and pharmaceutical library.'' 
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No. 6. 

ESSEUTIAIS OF OBSTETBICS. 

By W. easterly ASHTON, M.D., 

Obsteiricl»u to the Phlhutelpbia HoaplcaL 



75 ILLUSTRATIONS. 
Third Edition, thoroughly revised and Xlnlarged. 

Price. Cloth, ffl-CW. InterleaTod for Notes, 91.25. 




Obptetrlos, — An exoellen 
10 oonlnininit correct 
|ienJ. ami the best eMndonSBtion wc have seen." 

Cliicitro Mfliral Times.—" Ashton'a Obstetriea.— Of eMreme valua to atn- 
ilont!!, and an excellent little book to freshen up the memory of the practi- 

Maheal and Siirgiml Bejarier. January 26, 1889.—" A«hlon'» Obctetrioa. 
— A nnrk thoraughly calculated te be of service to atuilcutg in preparing for 
exBminatinn.'' 

JViiH. York M«lirai Ahiiraci. April, 1890,— " Achtoj's Obstetrics should be 

cnnaultGil by the meilical student until he can answer everyquestion at sight. 

The in-BClitioner would ftl»> du well to glanre at the book now and then, to 

prevent hi? kmiwIcJgc froiu getting rustv. '' 
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No. 6. 

ESSENTIALS 
Pathology and Morbid Anatomy. 



E. ABMAND SBMFLE, B,A„ M.B^ Ganlab., L.S.A., H.R.C.P^ LoDd^ 

l<hjEicliiii to thD Northeutern Hofipital for Cbildron, Ilarkoe; ^ Pru- 

faswrof Vocal and Aural Physiology and Eiaiuiner in Acoub- 

tica at Trinity College, Loudon, etc etc. 



ILLUSTRATED. FOURTH THOUSAND. 



Price, Chtth, $1.00. Interleaved for Notes, $1.25. 

From the Coikge aid CUtacai Recard 
SepUmber I8bB — ' A „taM work upon ti.^^l| \ 

Pathology and Morbid Anatflmy that ro ^l\ fTX. / 

dueoB such ooiuplex aubjaota to tho rcadj ,^^*.Qj^i'^\ 
comprehcngioQ of the etndont and practi 
tioner is a icry aooeptabli. addition to 
medical Utorature All the moro modern ^~ 

topies Buoh as Bacteria and Bai,illi am 
tho mOBt recent views as to I nnary Path „ , 

ology Hnd a place here and in the hands -^>i i 

of a writer and teacher "killed in the art )■ i'_ 

of -imphfjing abstruse and difficult sub. / / ^"jVj^s'C 

jecte for easy comprehension are rendered / ^^ l^P 

thoroughly intelligible Few physicians ' \ j 

do more than refer to the more elaborate \ / 

works for passing information at the time Specimen of Illus 

it is absolutely needed, but a book like this 

of Dr. Semple'a can be taken up and perused continuously to h p 

inatruction of the reader." 

Indiana Medical Jonnial, December. 1883.— "Semple'a Pa g 
Morbid Anatomy. — An excellent compend of the subject from b po n 
Tiew of Green nnd Payne." 

Cinei-naH Midieaf Ne.r,, Nnrembcr, I RftQ.—l^flni pie's Pathology niiil 1 
bid Anatomy. -A valuable lilllo volume— truly a «,«*;,«! inparm." 




ESSENTIALS OF GYNJICOLOGY. 



EDWIN B. CRAIGIN, M.D., 

.teodiDg (lyn^eoulugbt, Rowovolt HiKpUal, Out-PntienU' 

58 FINE ILLUSTRATIONS. 
SECOND EDITION. 



Price, Cloth, 91.00. Interleaved for Notes, 91.35. 




Medical and Sargicoi Re- 
poiier, April,18S0, — "Craig- 

giD's EBBHDti&lB ot OyiliBCOl- 

ogy. — This is a, most exu«t- 
lent additioD to this aeries 
of question uompeiids, and 
properly used will be of 
great assiatanoe to the stu- 
dent in preparing for ex- 
amination. Dr. Craigia is 
to Iw congr ululated upon 
haviug J)roduc«d Iq com- 
pact form the Essentials of 
Gynecology. The style is 






the a 



well 

rounded. This renders the 
book far more easy to read 
than niD«t compends, aud 
adds distinctly to its valne." 
Cailetje and Clinical Record, 
April, 1890. — " Craigin's 
Gjn zoology.— Students and 
practitioners, general or spe- 
cial, even derive Information 
and benefit from the perusal 
and study of a <^arefnlly 
written work like this." 



Essentials of Diseases of the Skin. 

By henry W. STELWAGON, M.D., 

CllulcAl Lecturer on Dermatoloiry in the JeflerMcin M«dl>»l Cnllece, Phlladel- 

--- " -• "-In *rvlci ' "-- 



74 HJiUSTBATIOHS, many of which are original. 



SECOND EDITION. 



Price, Cloth, $1.00. Interleaved tor Notes, $I.2S. 




specimen ot Itluatratloiis. 




Hew York Mfdieal Journal. Mny. ISflO.— "Stolwngon's Disei 


isea rir the 




on I>fiin«. 


to1(«7. The little booh now before us b »«ll ontitloJ "Essential! 


of Derma- 




en." The 


operionoe of the reyiewer b»s taught him that just such a bool 


; ia needed. 


We are plesfod with the hondsome appearance uf the book, wit 


h its cleiir 


type, goixl paper, ami fipe «ood-eut.a." 





No. 12. 

ESSENTIALS 

Minor Surgery, Bandaging, and 
Venereal Diseases. 
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AND 



HYaiEisric. 

BY 
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Author of •* Essentials of Pathology and Morbid Anatomy." 



130 ILLUSTRATIONS. 



rHce, Cloth $1.00. 

Interleaved far Notes . . . . 1.25m 



Southern Practitioner, Nashville, May, 1890. 

**Semple's Legal Medicine, etc. — At the present time, when the 
field of medical science, by reason of rapid progress, becomes so vast, 
a book which contains the essentials of any branch or department of 
it, in concise, yet readable form, must of necessity be of value. This 
little brochure, as its title indicates, covers a portion of medical science 
that is to a great extent too much neglected by the student, by reason 
of the vastness of the entire field and the voluminous amount of matter 
pertaining to what he deems more important departments. The lead- 
ing points, the essentials, are here summed up systematically and 
clearly." 

Medical Brief, St. Louis, May, 1890. 

" Semple's Legal Medicine, Toxicology, and Hygiene. — A fair sample 

of Saunders' valuable compends for the atudent and practitioner. It 

is handsomely printed and illustrated, and concise and clear in its 

teachings." 
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DISEASES OF CHILDREN. 



BY 

WILLIAM M. POWELL, M.D., 

Attending Physician to the Mercer House for Invalid Women, at Atlantic 
City, N. J. ; Late Physician to the Clinic for the Diseases of Chil- 
dren in the Hospital of the University of Pennsylvania and 
St. Clement's Hospital ; Instructor in Physical Diag- 
nosis in the Medical Department of the Uni- 
versity of Pennsylvania, and Chief of 
the Medieal Clinic of the Phil- 
adelphia Polyclinic. 



Price, Cloth . . . . . . $1.00. 

Interleaved for Notes .... 1.25. 



American Practitioner and News, Louisville, Ky., December 20, 1890. 

"Powell's Diseases of Children. — This work is gotten up in the 
clear and attractive style that characterizes the Saunders' Series. It 
contains in appropriate form the gist of all the best works in the de- 
' partment to which it relates." 

Sodthern Practitioner, Nashville, Tennessee, November, 1890. 

** Dr. Powell's little book is a marvel of condensation. Handsome 
binding, good paper, and clear type add to its attractiveness." 

Annals op GvNiBCOLOGY, Philadelphia, December, 1890. 

*' Powell's Diseases of Children. — The book contains a series of im- 
portant questions and answers, which the student will &i\d <^C SE^<«2^^. 
ntiliiy in the examination of cliWdTeTi.^^ 
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Author of "Enantiolf of Medloal Chemistr;," etc 



COLORED (VOGEL) URINE SCALE AND NUMEROUS 
ILLUSTRATIONS. 
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UM ITEBSITT UbDICAlMaBAZINE, 

Judo, 1890. 

" WoIfr'aBsamiaatioDoftbe 

Urine. — A little workot decided 

Hedical Becobd, New York, 
August 23, 1890. 
" Wolff 'a Bsamiaatlon of 
Urine. — A good maaDal for 
students, nell written, and 
answers, categorically, man; 
questions beginners are sure 



Mehfhib Medical Monthly, Memphis, Tennessee, June, 1890. 
"Wolff's Esaminalion of Urine. — The book is practical in char- 
acter, comprehensive as is desirable, and a afiaful aid to the student 
In his studies." 
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BY 



LUCIUS E. SAYRE, 

Professor of Pharmacy and Materia Medica in the University of Kansas. 



Price, Oloth, $1.00. Interleaved for HoteSi $1.25. 



Albany Medical Annals, Albany, N. Y., November, 1890, 

" Say re's Essentials of Pharmacy covers a great deal of ground in 
small compass. The matter is well digested and arranged. The 
research questions are a valuable feature of the book." 

American Doctor, Richmond, Va., January, 1891. 

** Sayre*s Essentials of Pharmacy. — This very valuable little manual 
covers the ground in a most admirable manner. It contains practical 
pharmacy in a nutshell." 

National Drug Register, St. Louis, Mo., December 1, 1890. 
** Sayre's Essentials of Pharmacy. — The best quiz on pharmacy we 
have yet examined." 

Western Drug Record, November 10, 1890. 
"Sayre's Essentials of Pharmacy.— A book of only 180 pages, but 
pharmacy in a nut-shell. It is not a quiz-compend compiled to en- 
able a grocery clerk to * down' a board of pharmacy ; it is a finger- 
post guiding a student to a completer knowledge." 
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n HicroscapT, Niagarsi Uaivereity, Buffalo, N, Y. ; Lata RaBidaat 
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77 lUiiBtrations, some in GoIofb. 



Price, doth, $1.00. Interleaved for Notes, $l.flS. 




ol Ulustrntions. 
lilBdelphis, Nov. 28, 18fll. 
" The amount of material coadeased In thii little book is to great, and sn 
aoourate axe the Tormulee and methods, that it irill be found neeful as a labor- 

Pacipic Record of Medicimb and SuBGERr, Sao Francisco, Nov. 15, 1881. 

' ' Bacteriologj is the lie jnote of foturo medioine, and every phyiioion who 
eipeota euocea mnst ramiliariEe himseir vith a kaowledge of Oerm-Iife — the 
agcnta of disease. 

" This little book with ita beautiful illustratioDS will f-ive the students, in 
brief, the teaulta ofjieara of study and researoh, unaided." 
341 
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Medical Brief, Dec.. 1891. 
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SECOND EPiTiON , 

flow TO EXAIHINE FOR LIFE INSURANGE. 

By JOHN M. KEATING, M.D., 

Medical Director Penn Mutual Life Insurance Co. ; Elx-Presldent of the Association of Life 

Insurance Medical Directors ; Consulting Physician for Diseases of Women at St 

Amies' Hospital, Phila. ; Gynscou>gist to St. Joseph's Hospital, etc. 

With two larg^e Phototype Illiistrations, and a Plate prepared by I>r« McClellaQ 
from special Dissections; also, nameroas cuts to elucidate the text. 

Priee, in Olotli, 0^.OO. 

PART I. has been carefully prepared from the best works on physical diagnosis, 
and is a short and succinct account of the methods used to make examina- 
tions ; a description of the normal condition, and of the earliest evidences of 
disease. 

PART II. contains the instructions of twenty-four Life Insurance Companies to 
their medical examiners. 



PRESS NOTICES. 

«< This is the most practical manual on this subject that has yet been offered as 
a guide to the medical examiner for life insurance. The author has had a lai^e 
experience as a medical director of one of the great life insurance companies, 
and it would, therefore, naturally be expected that he would deal with nothing 
but the useful and indispensable in a work of this kind. Every life insurance 
examiner should possess this book, even though he may be experienced in this 
work, for it contains much that is needful in the way of reference that cannot be 
found grouped elsewhere." — Buffalo Medical and Surgical yournal. 

** This unpretentious volume, from the pen of one of our most experienced and 
conservative life insurance medical directors, is just such a book as the young and 
inexperienced medical examiner needs. It is not a manual of Medical diagnosis, 
though founded upon the best works of that description. It contains those sug- 
gestive hints and recommendations that will be usehil to the medical beginner 
and that can only be furnished by the man of experience." — TAe American 
Journal of the Medical Sciences, 

« This is by far the most useful book which has yet appeared on insurance 
examination, a subject of growing interest and importance. Not the least valu- 
able portion of the volume is Part II., which consists of instructions issued to 
their examining physicians by twenty-four representative companies of this coun- 
try. As the proofs of these instructions were corrected by the directors of the 
companies, they form the latest instructions obtainable. If for these alone, the 
book should be at the right hand of every physician interested in this special 
branch of medical science." — The Medical News, 

*< The volume is replete with information and suggestions, and is a valuable 
contribution to the literature of the medical department of life underwriters' work. 
~~Tke United States Review (Insurance Journal). 

« Naturally, in the prevailing scheme of medical education, special instruction 
in the peculiar duties of the insurance examiner can have no place. The young 
physician may be never so good a diagnostician or pathologist, and yet fail to give 
satisfaction as a medical examiner. The book before us fills this want "»7>i/ 
University Medical Magaiine, 

Sent post-paid on receipt of price by the publisher, 

W. B. SAUNDERS, 
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The Flske Fand Prize Essay for 1890, 

THE 

SURGICAL TREATMENT 



OF 



Wounds and Obstruction 



OF THE 



INTESTINES. 



BY 

EDWARD MARTIN, A.M., M.D., 

Clinical Professor of Genito-Urinary Diseases, Instructor in Operative Sur- 

gery, and Lecturer on Minor Surgery, University of Pennsylvania; 

Surgeon to tlie Howard Hospital ; Assistant Surgeon to tlie 

University Hospital, etc. etc. 

AND 

HOBART A. HARE, M.D., 

Professor of Therapeutics, Jefferson Medical College ,* Attending Physician 

to St. Agoes' Hospital. 



ILLUSTRATED. 



Price, Cloth $2.00, Net 



" In presenting this Essay upon the Surgical Treatment of Wounds 
and Obstruction of the Intestines to the Trustees of the Fiske Fund, 
it is proper to outline the scope of our work, and to state briefly the 
facts and lines of original research upon which our conclusions are 
based. For over two years we have made experiments in the labo- 
ratory upon these subjects, and have carried out in every detail all 
the methods and modifications of operations that have been published 
or which have occurred to us in the course of our own studies. . . . 
In addition to the original work involved in studying so important 
a branch of surgery as the one before us (and which will be found 
represented, graphically, in part at least by a number of tracings), 
we have collected and placed before the reader what we believe to be 
the fullest statistics yet collected upon gunshot wounds of the abdo- 
men.*' — Extract fboh Pbbfacb. 
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MEDICAL DIAGNOSIS 

BY 

DR. OSWALD VIERORDT. 



TRANSLATOK'S PREFACE. 

* The work of which a translation is here offered is one of the 
hest that has yet heen written upon the subject. When it first 
came into the hands of the translator he had no thought of ever 
using it except as a work of reference. But as he read it he 
became convinced that it had such merit that it would certainly 
be welcomed by a large class of readers if it were rendered into 
English. Accordingly, after communicating with the author 
and his publisher, the work of translation was begun, and has 
been prosecuted at such intervals of time as could be secured 
from an active professional life. If the work shall commend 
itself to others as it has to him, the translator will feel amply 
rewarded for the effort he has made to put it into their hands. 

Here and there slight additions have been made, which the 
translator trusts will increase the value of the work. A very 
full index has been prepared, which, it is believed, comprises a 
reference to every material statement in the book. 

The translation was almost completed when a copy of the 
second edition of the original was received from the publisher. 
The author has made numerous additions which have enhanced 
its value, and the translation has been made to correspond with 
this enlarged edition. It is gratifying to the translator to find 
that a second edition has so soon been called for, and that his 
own favorable opinion has been further confirmed by the fact 
that Italian and Russian translations of the work have been 
made. 

FRANCIS H. STUART. 

123 joralemon street, brooklyn, n. y., f$% 

March, 1891. 
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